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PREFACE TO THE SECOND EDITION. 



DuRixo the successive reprints of the first edition of 
this work, puhhshed in 1871, 1 was able to introduce several 
important corrections; and now that more time has elapsed, 
I have endeavoured to profit by the fiery ordeal through 
which the book has passed, and have taken advantage of all 
the criticisms which seem to me sound. I ara also greatly 
indebted to a large number of correspondents for the com- 
munication of a surprising number of new facts and remarks. 
These have been so numerous, that I have been able to use 
only the more important ones; and of these, as well as of 
the more important corrections, I will append a list. Some 
new illustrations have been introduced, and four of the old 
drawings have been replaced by better ones, done from life 
by Mr. T. W. Wood. I must especially call attention to 
some observations which I owe to the kindness of Prof. 
Huxley (given as a supplement at the end of Part I.), on 
the nature of the differences between the brains of man 
and the higher apes. I have been particularly glad to give 
these observations, because during the last few years several 
memoirs on the subject have appeared on the Continent, and 
their importance has been, in some cases, greatly exaggerated 
by popular writers. 

I may take this opportunity of remarking that my critics 
frequently assume that I attribute all changes of corporeal 
structure and mental power exclusively to the natural selec- 
tion of such variations as are often called spontaneous; 
whereas, even in the first edition of the ' Origin of Species,' 
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I distinctly stated that great weight must be attributed to 
the inherited effects of use and disuse, with respect both to 
the body and mind. I also attributed some amount of modi- 
fication to the direct and prolonged action of changed con- 
ditions of life. Some allowance, too, must be made for 
occasional reversions of structure; nor must we forget wliat 
I have called " correlated '' growth, meaning, thereby, that 
various parts of the organisation are in some unknown man- 
ner so connected, that when one part vares, so do others; 
and if variations in the one are accumulated by selection, 
other parts will be modified. Again, it has been said by 
several critics, that when I found that many details of struc- 
ture in man could not be explained through natural selec- 
tion, I invented sexual selection; I gave, however, a toler- 
ably clear sketch of this principle in the first edition of the 
^ Origin of Species,' and I there stated that it was applicable 
to man. This subject of sexual selection has been treated 
at full length in the present work, simply because an oppor- 
tunity was here first afforded me. I have been struck with the 
likeness of many of the half-favourable criticisms on sexual 
selection, with those which appeared at first on natural selec- 
tion; such as, that it would explain some few details, but 
certainly was not applicable to the extent to which I have 
employed it. My conviction of the power of sexual selection 
remains unshaken; but it is probable, or almost certain, that 
several of my conclusions will hereafter be found erroneous; 
this can hardly fail to be the case in the first treatment of a 
subject. When naturalists have become familiar with the 
idea of sexual selection, it will, as I believe, be much more 
largely accepted; and it has already been fully and favour- 
ably received by several capable judges. 

Down, Beckenham, Kext, September^ 1874' 

First Edition Feb. 24, 1871. 
Second Edition Sept., 1874 
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THE DESCENT OF MAN; 

AND 

SELECTION IN RELATION TO SEX. 



INTRODUCTION. 

Toe nature of the following work will be best under- 
stood by a brief account of how it eanie to be written. Dur- 
ing manv years I collected'notes on the origin or deaeent of 
man, without any intention of publishing on the subject, 
but rather with the deturniinatiou not to pubhsh, as I 
thought that I should thus only add to the prejudices against 
Biy views. It seemed to me sufticient to indicate, in the first 
edition of my ' Origin of Species,' that by this work " light 
would be thrown on the origin of man and his history;" 
and this implies that man must be included with other 
organic beings in any general conclusion respecting his man- 
ner of appearance on this earth. Now tlie case wears a 
wholly different aspect. When a naturalist like Carl Vogt 
ventures to say in his address as President of tlie National 
Institution of Geneva. (18(>9), " personne, en lOurope au 
moins, n'ose plus soutcnir la creation ind^pendante et de 
toutcs pi^es, dee eapeces," it is manifest that at least a large 
number of naturalists must admit that species are the modi- 
fied descendants of other species; and this especially holds 
good with the younger and rising naturalists. The greater 
number accept the agency of natural selection; though some 
urge, whether with justice the future must decide, that I 
have greatly overrated its importance. Of the older and 
honoured chiefs in natural science, many unfortunately are 
still opposed to evolution in every form. 

In consequence of the views now adopted by most natu- 
ralists, and which will ultimately, as in every other case, be 
followed by others who are not scientific, I have been led to 
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put together my notes, so as to see how far the general con- 
clusions arrived at in my former works were applicable to 
man. This seemed all the more desirable, as I had never 
deliberately applied these views to a species taken singly. 
When we confine our attention to anv one form, we are do- 
prived of the weiglity arguments derived from the nature 
of the affinities which connect together whole groups of 
organisms — their geographical distribution in past and pres- 
ent times, and their geological succession. The homological 
structure, embrj^ological development, and rudimentary 
organs of a species remain to be considered, whether it be 
man or any other animal, to which our attention may be 
directed; but these great classes of facts afford, as it appears 
to me, ample and conclusive evidence in favour of the prin- 
ciple of gradual evolution. The strong support derived from 
the other arguments should, however, always be kept before 
the mind. 

The sole object of this work is to consider, firstly, wheth- 
er man, like every other species, is descended from some pre- 
existing form; secondly, the manner of his development; 
and thirdlv, the value of the differences between the so-called 
races of man. As 1 shall confine myself to these points, it 
will not be necessary to describe in detail the differences 
between the several races — an enormous subject which has 
been fully discussed in many valuable works. The high 
antiquity of man has recently been demonstrated by the 
labours of a host of eminent men, beginning with M. Bou- 
cher de Perthes; and this is the indispensable basis for un- 
derstanding his origin. I shall, therefore, take this con- 
clusion for granted, and may refer my readers to the ad- 
mirable treatises of Sir Charles Lyell, Sir John Lubbock, 
and others. Nor shall I have occasion to do more than to 
allude to the amount of difference between man and the 
anthropomorphous apes; for Prof. Huxley, in the opinion 
of most competent judges, has conclusively shewn that in 
every visible character man differs less from the higher apes, 
than these do from the lower members of the same order of 
Primates. 

This work contains hardly any original facts in regard 
to man; but as the conclusions at which I arrived, after 
drawing up a rough draft, appeared to me interesting, I 
thought that they might interest others. It has often and 
confidently been asserted, that man's origin can never be 
known: but ignorance more frequently begets confidence 
than does knowledge: it is those who know little, and not 
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those who know much, wjio so positively assert that this or 
that problem will never be solved by science. The con- 
clusion that man ia the co-descendant with other species of 
Borae ancient, lower, and extinct form, is not in any degree 
new. Lamarck long ago came to this conclusion, which has 
lately been maintained by several eminent naturalists and 
philosophers; for instance, by Wallace, Iluxlcy, Lyell, Vogt, 
Lubbock, Biiehner, Rbllc, &c.,' and especially by Hiiekel. 
This last naturalist, besides his groat work, ' Generelle 
Morphologic ' (1866), has recently (1868, with a second edit. 
in 1870), published his ' Natiirliehe Schopfungsgeschichte/ 
in which he fully discusses the genealogy of man. If this 
work bad appeared before my essay had been written, I 
should probably never have completed it. Almost nil the 
conclusions at which I have arrived 1 find confirmed by this 
naturalist, whose knowledge on many points is much fuller 
than mine. Wherever I have added any fact or view from 
Prof. Hackel's writings, 1 give bis authority in the text; 
other statements I leave as they originally stood in my manu- 
script, occasionally giving in the foot-notes references to his 
works, as a confirmation of the more doubtful or interest- 
ing points. 

During many years it has seemed to me highly probable 
that sexual selection has played an important part in dif- 
ferentiating the races of man; but in my 'Origin of Spe- 
cies' (first edition, p. 199) I contented myself by merely 
alluding to this belief. When I came to apply this view to 
man, I found it indispensable to treat the whole subject in 
full detail.' Consequently the second part of the present 
work, treating of sexual selection, has extended to an in- 
ordinate length, compared with the first part; but this 
could not Iw avoided. 

I had intended adding to the present volumes an essay 
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on the expression of the various emotions by man and the 
lower aninifils. My attention was called to this subject many 
years ago by Sir Charles Bell's admirable work. This illus- 
trious anatomist maintains that man is endowed with certain 
muscles solely for the sake of expressing his emotions. Ab 
this view is obviously opposed to the belief that man la de- 
scended from some other and lower form, it was necessary 
for me to consider It. I likewise wished to ascertain how 
far the emotions are expressed in the same manner by the 
different races of man. But owing to the length of the pres- 
ent work, I have thought it better to reserve my essay for 
separate publication. 
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He who wishes to decide whether man is the modified 
descendant of some pre-esisting form, would probably first 
enquire whether man varies, however slightly, in bodily 
structure and in mental faculties; and if so, whether the 
variations are transmitted to his offspring in accordance with 
the laws which prevail with the lower animals. Again, are 
the variations the result, as far as our ignorance permits 
ue to judge, of the same general causes, and are they gov- 
erned by the same general laws, as in tiie case of other 
organisms; for instance, by correlation, the inherited effects 
of use and disuse, &e.? Is man subject to similar malcon- 
formations, the result of arrested development, of reduplica- 
tion of parts, &c., and does he display in any of his anomalies 
reversion to some former and ancient type of structure? It 
might also naturally be enquired whether man, like so many 
other animals, has given rise to varieties and sub-races, dif- 
fering but slightly from each other, or to races ditfering 
BO much that they must be classed as doubtful species? How 
are such races distributed over the world; and how, when 
crossed, do they react on each other in the first and suc- 
ceeding generations? And so with many other points. 

The enquirer would next come to the important point, 
whether man tends to increase at so rapid a rate, as to lead 
to occaeiooal severe struggles for existence; and consequently 
to beneficial variations, whether in body or mind, being pre- 
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served, and injurious ones eliminated. Do the races or spe- 
cies of men, whichever, term may be applied, encroach on 
and replace one anothQl',;8Q that some finally become ex- 
tinct? We shall see th^t'all these questions, as indeed is 
obvious in respect toVnogt* of them, must be answered in the 
affirmative, in th§ f a^me manner as with the lower animals. 
But the severaK^aolvlgiaerations just referred to may be con- 
veniently deferrea-for a time: and we will first sec how far 
the bodily §tj-uc^re of man shows traces, more or less plain, 
of his desigfeiit.from some lower form. In succeeding chap- 
ters the ienfcl powers of man, in comparison with those of 
the Ib^er animals, will be considered. 

.* iT^e Bodily Structure of Man. — It is notorious that man 
.WWnstructed on the same general type or model as other 
., laammals. All the bones in his skeleton can be compared 
.-. \«'^ith corresponding bones in a monkey, bat, or seal. So it 
• " is with his muscles, nerves, blood-vessels and internal vis- 
cera. The brain, the most important of all the organs, fol- 
lows the same law, as shewn by Huxley and other anatomists. 
BischofT,^ who is a hostile witness, admits that every chief 
fissure and fold in the brain of man has its analogy in that 
of the orang; but he adds that at no period of development 
do their brains perfectly agree; nor could perfect agreement 
be expected, for otherwise their mental powers would have 
been the same. Vulpian ^ remarks: ** Les differences reelles 
qui existent entre Tencephale de Thomme et celui des singes 
superieurs, sont bien minimcs. II ne faut pas se faire d'il- 
lusions a cet egard. L'homme est ])ien plus pres des singes 
anthropomorphes par les caracteres anatomiques de son cer- 
veau que ceux-ci ne le sont non seulement des autres mam- 
miferes, mais meme de certains quadrumanes, des guenons 
et des macaques." But it would be superfluous here to give 
further details on the correspondence between man and the 
higher mammals in the structure of the brain and all other 
parts of the body. 

It may, however, be worth while to specify a few points, 
not directly or obviously connected with structure, by which 
this correspondence or relationship is well shewn. 

Man is liable to receive from the lower animals, and 
to communicate to them, certain diseases, as hydrophobia, 
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niriola, the glanders, syphilis, cholera, herpes, &c.;' and 
this fact proves the close similarity* of their lisaiies and 
blood, both in minute structure and composition, far more 
plainly than does their comparison under the best iniero- 
ecojie, or by the aid of the Iwat chemical analysis. Monkeys 
are liable to many of the same ncm-contagious diseoBes as we 
ure; thus Rengger," who carefully observed for a long time 
the Cebvs Azarar in its native land, found it liable to catarrh, 
with the usual symptoms, a^id which, when often recurrent, 
led to consumption. These monkeys suffered also from 
apoplexy, inflammation of the bowels, and cataract in the 
eye. Tlie younger ones when shedding their milk-teetli 
often died from fever. Medicines produced tlie same effect 
on llurm as on us.. Many kinds of monkeys have a strong 
lasle for tea, coffee, and Bpirituous liquors; they will also, 
as 1 have myself seen, smoke tobacco with pleasure." Erehm 
as^rts that the natives of north-««Btcm Africa catch the 
wild bahoons by exposing vessels with strong beer, by whicli 
they are made drunk. He has seen some of these animals, 
which he kept in continenient. in this state; and he gives 
o Iflnghnble account of their behaviour and strange grimaces. 
On the following morning they were very cross and dismal; 
thoy held their aching beads with both hands, and wore a 
most pitiable expression: when beer or wine was offered 
them, they turned away with disgust, but relished the jnice 
of lemons.' An American monkey, an Ateles, after get- 
ting drunk on brandy, would never touch it again, and thus 
was wiser than many men. These trifling facts prove how 
fiimilar the nerves of taste must bo in monkeys and man, 
and how similarly their whole nervous system is affected. 

Man is infested with internal parasites, sometimes caus- 
ing fatal effects; and is plagued by external parasites, all 
of which Iwlong to the same genera or families as those in- 
•festing other mammals, and in the case of scabies to the 
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same species.* Man is subject, like other mammals, birds, 
and even insects,*^ to that mysterious law, which causes cer- 
tain normal processes, such as gestation, as well as the ma- 
turation and duration of various diseases, to follow lunar 
periods. His wounds are repaired by the same process of 
healing; and the stumps left after the amputation of his 
limbs, especially during an early embryonic period, occa- 
sionally possess some power of regeneration, as in the lowest 
animals.*** 

The whole process of that most important function, the 
reproduction of the species, is strikingly the same in all 
mammals, from the first act of courtship by the male,** 
to the birth and nurturing of the young. Monkeys are 
bom in almost as helpless a condition as our own infants; 
and in certain genera the young differ fully as much in 
appearance from the adults, as do our children from their 
full-grown parents.*' It has been urged by some writers, 
as an important distinction, that with man the young arrive 
at maturity at a much later age than with any other ani- 
mal: but if we look to the races of mankind which inhabit 
tropical countries the difference is not great, for the orang 
is believed not to be adult till the age of from ten to fifteen 
years.** Man differs from woman in size, bodily strength, 
hairiness, &c., as well as in mind, in the same manner as do 
the two sexes of many mammals. So that the correspondence 
in general structure, in the minute structure of the tissues, 
in chemical composition and in constitution, between man 
and the higher animals, especially the anthropomorphous 
apes, is extremely close. 



other analogous statements, Bce s. 25, 
107. 
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• With rcppect t* insects see Dr. Lay- 
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»• I have given the evidence on this 
head in mv ' Variation of Animals and 
Plants un^er Domestication,' vol. ii. p. 
15. and more could be added. 
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vir in rebus obscrvandis cautus et 
sagax, hoc mihi certiKsime probavit, et 
curatores ejusdem loci et alii e min- 
istris conurmaverunt. Sir Andrew 
Smith et Brehm notabant idem in 
Cynocephalo. Illustrissimus Cuvier 
etiam narrat multa de hac re, r\uk ut 
opinor, nihil turpius potest indicari in- 
ter omnia hominihus et Quailrumanis 
communia. Narrat enim (,\vnoccpha- 
lum quendam in furorem incidere 
aspectu feminarum aliquarem, sod ne- 
quaquam accendi tanto furore ab om- 
nibus. Semper eligebat juniores, et 
dignoscebat in turbii, et advocabat voce 
gcstuQue. 

" Tnis remark is made with respect 
to Cvnocephalus and the anthropo- 
morphous apes by Geoffroy Saint-Ilil- 
aire and F. Cuvier, 'Hist Nat des 
MammifSres,' tom. i. 1824. 
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Embryonic Development.— Man is developed from an 
ovule, about the 125th of an inch in diameter, which difrcrs 
in no reepet't from the ovules of othtT animals. The em- 
bryo iteelf at a very early period can hardly be distinguished 
from that of other members of the vertebrate kingdom. At 
this period the arteries run in arch-like branches, as if to 
carry the blood to liranchite which are not present in the 
higher vertebrata, though the slits on the sides of the neck 
still remain (/, g, fig. 1), marking their former position. 
At a somewhat later period, when the estremitieB are de- 
veloped. " the feet of lizards and mammalB," as the Illus- 
trious Von Baer remarks, " the wings and feet of birds, 
no leas than the hands and feet of man, all arise from the 
same fundamental form." It is, says Prof. Huxley," " quite 
in the later stages of development that the young human 
being presents marked differences from the young ape, 
while the latter departs as mueb from the dog in its develop- 
ments, as the man does. Startling as this last assertion 
may appear to be, it is demonstrably true." 

As some of my readers may never have seen a drawing 
of an embryo, I have given one of man and another of a dog, 
at about tlie same early stage of development, carefully 
copied from two works of undoubted aecuTBey.'" 

After the foregoing statemenls made by such high au- 
thorities, it would be superfluous on my part to give a num- 
ber of borrowed details, shewing that the embryo of man 
closely resembles that of other mammals. It may, however, 
be added, that the human embryo likewise resembles cer- 
tain low forms when adult in various points of structure. 
For instance, the heart at first exists as a simple pulsating 
TCBsel; the excreta are voided through a cloacal passage: 
and the os coccyic projects like a true tail, " extending con- 
siderably beyond the rudimentary legs." '" In the em- 
bryos of all air-breathing vertebrates, certain glands, called 
the corpora Wolffiana. correspond with, and act like the 
kidneys of mature fishes." Even at a later embryonic period, 

>•' Man's Pl&ce \a Tiituro.' IHSS, p. tml, and tho uterine ■ppendn^re)' in 

n. bolh diswingB ifiDOVpd. I wu di- 

'•Tlie hamau cmbrj-n (upppr (Ip.l reeled to thcM 8|[Ure* by I'rof. Hun- 
la from Ecker, >loonet> Phvu.,' 18n'l- lev. from vhme vork. ' Msn'n Place 
IMB, tab. XXX. Aa- 2. This tmbriro in' Nalure,' the idcR of giving Ihsm 
wi* inn linen in lenRth. ki that iho wa« Ukeo. HBckel htt aUo piven 
rfnwiiiit iaiuuch miimiAcd. Tbe em- analofrouB drawing in bis 'Scbnp- 
brro nt the don >■ tmm Biwbolf, fiinei>e»chicht«,' 
■ l!ntiiri*klunB«ge»ehichtc de» Htmdp- '• Pruf. Wyman in ' Proc of Amer^ 
Elca.' IMS. Cab. xi. Of. 43 n. Tliii iran Acad, of Bcieiic«i>.' vol ir. ISSO, 
dnwing ia live tlma tnignifled, Ihe p. IT 



to THE DESCENT OF MAX. Pabt I. 

some striking rcsemblatices hptween man Hnd the lower 
animals may be observed, BiscliolT says " that the convolu- 
tions of the brain in a liuman fu^tus at the end of ilie sovonlh 
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RUDIMENTS. 



nioDth reach about tlie same sta^e of development as Jo a 
baboon when adult." " The great toe, as Professor Owen 
remarks," " which forniB the fulcrum wlien standing or 
walking, is perhaps the must cliaYaeteristic peculiarity in 
the human structure;" but in an embryo, about an inch 
in length. Prof. Wynian "" found " that the preat toe wna 
shorter than the others; and, instead of being parallel to 
them, projected at an angle from the side of the foot, thus 
corresponding with the permanent condition of Ihis part 
in the quadruraana." 1 will conclude with a quotation from 
Huxley," who after asking, does man originate in a different 
way from a dog, bird, frog or fish? says, " the reply is not 
doubtful for H moment; without question, the mode of ori- 
gin, and the early stages of the development of man, are 
identical with those of the animals immediately below him 
in the scale: without a doubt in these respects, he is far 
nearer to apes than the ajtes are to the dog." 

litidimenls. — This subject, though not intrinsically more 
important than the two last, will for Ki'veral reasons be 
treated here more fully.'* Not one of the higher animals 
can be named which does not bear some part in a rudimen- 
tary condition; and man forms no exception to the rule. 
Rudimentary organs must be distinguished from those that 
are nascent; though in some cases the distinction is not easy. 
The former are either absolutely useless, such as the mam- 
niEe of male quadrupeds, or the incisor teeth of ruminants 
which never cut through the gums; or they are of such 
slight service to their present [Hisseasors, that we can hardly 
suppose that they were developed under the conditions which 
now exist. Organs in this latter state are not strictly rudi- 
mentary, but they are tending in this direction. Nascent 
organs, on the other hand, though not fully developed, are 
of high service to their posBcsBors, and are capable nf further 
development. Rudimentary organs are eminently variable; 
and this is partly intelligible, as Ihey are useless, or nearly 
useless, and consequently are no longer subjected to natural 
selection. They often become wholly suppressed. When 
this occurs, they are nevertheless liable to occasional re- 
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appearance through reversion — a circumGtance well worthy 
of atlention. 

The chief agents in causing organs to become mdi- 
meularv seem to have been disiiBe at that period of life 
when the organ is chiefly used (and this is generally during 
maturity), and also inheritance at a correepouding period 
of life. The terms " diense " does not relato merely to the 
IcRsened action of muscles, but includes a diminished flow 
of blood to a part or organ, from being subjected to fewer 
alternations of pressure, or from becoming in any way less 
habitually active. Rudiments, bowever, may occur in one 
sex of those parts which are normally present in the other 
bos; and such rudiments, as wc shall hereafter see, have 
often originated in a way distinct from those here referred 
to. In some cases, organs have been reduced by means of 
natural selection, from having become injurious to the spe- 
cies under ehuuged habile of life. The process of reduction 
is probably often aided through the two principles of com- 
pensation and economy of growth; but the later stages of 
reduction, after disuse has done all that con fairly he at- 
tributed to it, and when the saving to be effected by the 
economy of growth would he very Bmall,"' arc difficult to 
understand. Tlic final and complete suppression of a part, 
already useless and much reduced in size, in which case 
neither conipensalion nor economy can come into play, is 
perhaps intelligible by the aid of the hypothesis of pangene- 
sis, lint as the whole subject of rudimentary organs has 
been discussed and illustrated in my former works," I need 
hero say no more on this head. 

Rudiments of various muscles have been obaerved in 
many parts of the human body; '" and not a few muectes, 
which are regularly present in some of the lower animals can 
ofcasionully !» detected in man in a greatly reduced condi- 
tion. Every one must have noticed the power which many 
animals, especially horBes, possess of moving or twitching 
their skin; and this is effected by the panniculus mmostus. 
Rcnmante of this muscle in an efficient state are found in 
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various parts of our ImdieB; tor instance, tlje muBcle on tlie 
forehrad, by which the eyebrows are raised. Tliy phft/snia 
mtfoitUs, which is well developed on the neck, belongs to this 
system. Prof. Turner, of >2dinburgh, has occasionally de- 
tected. 86 he iufornis me, nmscular fasciculi in five different 
situations, namely in the aiillsE, near the Bcapulie, &c., all 
of which must be referred to the system of the patmiculus. 
He has also shewn '" that the twi»culu» sternalis or stemalis 
bruUirum, which is not an extension of tlie rectus abdomx- 
nalia, but ie closeh' ulliod to the panniculus, occurred in the 
proportion of about three per cent, in upward of (iOo bodies: 
he adds, thut this muscle affords " an excellent illustration 
of the statement that occasional and rudimentary structures 
nre es)>ecinlly liable lo variation in arrangement." 

Some few persons have the power of contracting the 
BU|KTficial muselee on their sealj>s; and these muscles are 
in a variable and partially rudimentary condition. M. A. 
de C'andoUe has communicated to nie a curious instance of 
the long-continued persistence or inheritance of this power, 
aa well as of its unui^ual development. He knows a family, 
in which one me;nber, the present head of the family, could, 
when a youth, pitch several heavy hooks from his head by 
the niuvenicMt of the scalp alone; and he won wagers by 
performing this feat. His father, uncle, grandfather, and 
his three children possess the same power to the same un- 
usual degree. This family became divided eight genera- 
tions ago into two branches; so that the head of the above- 
mentioned branch is cousin in the seventh degree to the 
head of the other branch. This distant cousin resides in 
another pari of France; and on being asked whether he 
fwasesecd the same faculty, immediately exhibited his power. 
This case oiTers a good illustration how persistent may be 
the_ transniis^-ion of an absolutely useless faculty, probably 
derived from our remote semi-human progenitors; since 
many monkeys have, and fretjuently use the power, of largely 
moving their scalps up and down." 

The fxlrinsic muscles which serve to move the external 
i-«r,_and the intrinsic mnscles which move the different parts, 
f* '" ■ rudimentary condition in man. and they all belong 
<"> the system of the pannirvlus: lliey nre also variable in 
werelopment, or at least in function. I have seen one man 
"o c^oidd draw the whole ear forwards; other men can 
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draw it upwards; another who could draw it backwards;' 
and from whut one of tlii-sc gi^rsoiis told niu, it is prolMble 
that moBt of ns, by often touching our eare, and thus direct- 
ing our attention towards tlieni, could recover some power 
of movemenl by repeated triaU. The power ot erecUng 
and directing the shell of the eara to the varioua points of 
the compass, is no doubt of the highest service to many ani- 
malB, aa they thus perceive the direction of danger; but 
I have never heard, on sulTlcienievidenei', of a man who pos- 
sessed this power, the one which mi^t be of use to him. 
The whiilu external shell may be considered a rudiment, to- 
gether with the various folds and proruiuencflt (lielix and. 
anti-helix, tragus and anli-trugug, &c.) which in tlw^ lowers 
auimals strengthen and support the ear when erect, witliout 
adding mxidi to its weight. Some authors, liowever, sup- 
pose that the cartilage of the shell serves to transmit vibra- 
tiona to the acoustic nerve; but Mr, Toynbee." after col- 
lecting all the known evidence on this head, concludes that 
the external shell is of no distinct use. The ears of thff 
chimpanzee and orang are curiously like those of man, andl 
the proper muscleB are likewise but very slightly devel- 
opeii."" I am also assured by the keepers in the Zoological 
Gardens that these animals never move or erect their eare; 
80 that they are in an equally rudimentary condition with 
those of man, as far as function is concei-ned. Why these 
animals, as well as the progenitors of man, should have lost 
the power of erecting their ears, we can not say. It tnay be, 
though I am not satisfied with this \-iew, that owing to- 
their arboreal habits and great strength they were but little 
exposed to danger, and so during a lengthened period moved 
their ears but little, and thus gradually lost the power of 
moving them. This would be a parallel case with that of 
those large and heavy birds, which, from inhabiting oceanic 
islands, have not been exposed to the attacks of beasts of 
prey, and have consequently lost the power of using their 
wings for flight, The inability to move the ears in man and 
several apes is, however, partly compenssitefl by the freedom 
with which they can move the head in a horizontal plaK 
so as to calch sounds from all directions. It has been e 
aerted that the car of man alone possessea a lobule: but " 
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mdimfnl: of it is found in the gorilla;"" and. as I hear 

from Prof. I*reyer, it is not rfircly absent in the negro. 

Tile culebrotf^ ecuijitor, Mr. Woolner. informs me of 

one little j>ecMliarity in the external ear, which he lias often 

ol)eerved both in men nnd women, and of which he perceived 

the full sign ificaD(f. His attention was first called In the 

BUbject whilst at work on his figure of Puck, to wliich he 

h»d given pointed ears. He was thus led to t 

cars of various monkeys, and subse- 

ijutjntly more carefully those of man. 

The peculiarity consists in a little 

hluiit jwint, projecting from the in- 

wardlyfolded margin, or helix. When 

prwk-nl, it is developed at birth, and, 

according to Prof Ludwig Meyer, 

more freijuently in man than in 

woman. Mr. Wooluer made an exact 

m<Hlel of one such case, and sent me 

the accompanying drawing. (Fig. 2.) 

Thesis [loinls not imly project inwards 

towards the centre of the ear, hut 

often a little mil wards from its plane, 

BO as to be vieible wlien ihe head is 
viewed from directly in front or be- 
hind. They are variable in ."iize, and s 
standing eilher a liKle higher or lowci 
occur on one ear and not on the othei 
to mankind, for I oliser^'ed a case i 
monkeys (Aleles leehehuth) in our Zoological Gardens; and 
IJr, E. Hay Lankester informs me of another case in a chim- 
panzee in the gardens at Hamburg. The helix obviously 
oonsiala of the extreme margin of the ear folded inwards; 
and this folding app*>ara to be in some manner connected 
with the whole external car being permanently pressed back- 
ward*. In many monkeys, which do-not stand high in the 
order, as Iiaboous and some species of macacus," the upper 
portion of the ear iu slightly pointed, and the margin is not 
at all folded inwards; but if the margin were to he thus 
foldw], n sliiihl point would necessarily project inwards to- 
wards ilie centre, and. probably a little outwards from the 
plane of the ear; and this I lielieve to lie their origin in 
niany cases. Un'tbe other hand. Prof. L, Meyer, in an able 
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paper recently published,'" maintains that the whole case 
is one of mere variability; and that the projections are not 
real ones, but are due to the internal cartilage on each side 
cf the points not having been fully developed. 1 am quite 
ready to admit that this is the correct explanation in many 
instances, as in those figured by Prof. Meyer, in which 
there are several minute points, or the whole margin is 
sinuous. I have myself seen, through the kindness of Dr. 
L. Down', the ear of a microcephalous idiot, on which there 
is a projection on the outside of the helix, and not on the 
inward folded edge, so that this point can have no relation to 
a former apex of the ear. Nevertheless in some cases, my 
original view, that the points are vestiges of the tips of for- 
merly erect and pointed ears, still seems to me probable. I 
think BO from the frequency of their occurrence, and from 
the general correspondence in position with that of the tip 
of a pointed ear. In one case, of which a pliotograph has 
been sent me, the projection is so large, that supposing, in 
accordance with Prof, Meyer's view, the ear to be made jjcr- 
fect by the equal development of the cartilage throughout 
the whole extent of the margin, it would have covered fully 
one-third of the whole ear. Two cases have been communi- 
cated to me, one in North America, and the other In Eng- 
land, in which the upper margin is not at all folded inwards, 
but is pointed, so that it closely resembles the pointed ear 
of an ordinary quadruped in outline. In one of these cases, 
which was that of a young child, the father compared the 
ear with the drawing which I have given ** of the ear of a 
monkey, the Cynopxthecus niger, and Bays that their outlines 
are closely similar. If, in these two cases, the margin lia<l 
. been folded inwards in the normal manner, an inward pro- 
jection must have been formed. I may add that in two 
other cases the outline still remains somewhat pointed, al- 
though the margin of the upper part of the ear is normally 
folded inwards — in one of them, however, very narrowly. 
The following woodcut (No. 3) is an accurate copy of a 
photograph of the foetus of an orang (kindly sent me by 
Dr. Nitsche), in which it may be seen how different the 
pointed outline of the ear is at this period from its adult 
condition, when it bears a close general resemblance to that 
of man. It is evident that the folding over of the tip of 
such an ear, unless it changed greatly during its further 

■ Cober Am Darvln*eche Bpliiohr, ■• ' The ExpraMion of tbe Emotions,' 
Archiv IHr Path. Aiuu, und I'hvB. p, 186. 
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development, would give rise to a point projecting iDwai'ds. 
On the whole, it still seeing to me probable that the points 
io question nrt! in some cases, both in man and apes, vestiges 
of ft former condition. 

The nictitating memiinine, or third eyelid, with its ac- 
cessory muscles and other structures, is especially well de- 
veloped in birds, and is of much functional importance to 
them, as it can be ra])idly drawn across the whole eye-ball. 
It is found in some reptiles and amphibians, and in certain 
fishee, as in sharks. It is fairly well developed in the two 
lower divisions of the mammalian series, namely, in the 
monotrcinata and mursupiuls, and in some few of the higher 
mammals, as in the walrus. But in man, the quadrunmna. 




and most other mammals, it exists, as is admitted by all 
anatomists, as a mere rudiment, culled tlie semilunar fold.*' 
The sense of smell is of the highest importance to the 
greater number of mummals — to some, as the ruminants, 
in warning them of danger: Io others, as the earnivorn, in 
finding their prey; to others, a^fnin, as the wild boar, for 
both purposes combined. But the sense of smell is of px- 
tremely slight service, if any, even to the dark coloured races 
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of men, in whom it is much more highly developed than in 
the white and civilised races.'* Nevertheless it doee not 
warn them of danger, nor guide them tg their food; nor 
does it prevent the Esquimaux from sleeping in the moat 
fetid atmosphere, nor many savages from eating half-putrid 
meat. In Europeans the power differs greatly in different 
individuals, as I am assured by an eminent naturalist who 
poseesses this sense highly develojied, and who has attended 
to the subject. Those who believe in the principle of grad- 
ual evolution, will not readily admit that the sense of smelt 
in its present state was originally acquired by man, as ho 
now exists. He inherits the power in an enfeebled and so 
far rudimentary condition, from some early progenitor, to 
whom it was highly serviceable, and by whom it was con- 
tinually used. In those animals which have this sense highly 
developed, such as dogs and horses, the recollection of per- 
sons and of places is strongly associated with their odour; 
and we can thus perhaps understand how it is, ns I>r. 
Maudsley has truly remarked,'' that the sense of smell in 
man " is singularly effective in recalling vividly the ideas 
and images of forgotten scenes and ])laces." 

Man differs conspicuously from all the other Primates 
in being almost naked. But a few short straggling hairs 
are found over the greater part of the body in the man, 
and fine down on that of the woman. The different races 
dilTer much in hairiness: and in the individuals of the same 
race the hairs are highly Tariable, not only in abundance, 
but likewise in position: thus in some Europeans the shoul- 
ders are quite naked, whilst in others they bear thick tufts 
of hair.*' There can bo little doubt that the hairs thus 
scattered over the body arc the rudiments of the uniform 
hairy coat of the lower animals. This view is rendered all 
the more probable, as it is known that fine, short, and pale- 
coloured hairs on the limhs and other parts of the body, 
occaBionally become developed into " thickset, long, and 

" The Bccount given by Humboldt oirsclorj region, t* well w of the akin 
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ratlior coaree dark hairs,"' when abaomiaUy nouriBlietl near 
old-standing inflamed aurfacfs.^" 

I am iiiforme-d by Sir James Paget that often several 
members of a family have a few hairs in their eyebrows 
much longer than the others; so that even this slipht pecul- 
iarity seems to be inherited, These hairs, too, seem to have 
their reprraentatives; for in the chimpanzee, and in certain 
Bjtecies of Macacus, there are scntlerod hairs of considerable 
length rising from the naked skin above the eyes, and cor- 
responding to our eyebrows; similar long lia:irs project from 
the hairy covering of the superciliarj' ridges in some ba- 
boons. 

The fine wool-like hair, or so-called lanugo, with which 
the human fa?tus during the sixth montli is thickly covered, 
offers a more curious case. It is first deyeloped, during the 
fifth month, on the eyebrows and face, and especially round 
the mouth, where it is much longer than that on the head. 
A moustache of this kind was observed by Eschricht *° on 
a female fcetus: but this is not so surprising a L-ircumstance 
as it may at first appear, for the two sexes generally resem- 
ble each other in all external characters during an early 
Eeriod of growth. The direction and arrangement of the 
aire on all parts of the fiptal body are the same as in the 
adult, but are subject to much variability. The whole sur- 
face, including even the forehead and ears, is thus thickly 
clothed; but it is a significant fact that the palms of the 
hands and the soles of the feet are quite naked, like the 
inferior surfaces of all four extremities in most of the lower 
animals. As this can hardly he an accidental coincidence, 
the woolly covering of the ftfitus probably represents the 
first permanent coat of hair in those mammalB which arc 
bom hairy. Three or four cases have been recorded of per- 
sons bora with their whole bodies and faces thickly cov- 
ered witli fine long hairs; and this strange condition is 
strongly inherited, and is correlated with an abnormal con- 
dition of the teeth.*' Prof. Alex. Brandt informs me that 
he has compared the hair from the face of a man thus char- 
acterised, aged thirty-five, with the lanugo of a ftelus, and 
finds it quite simitar in texture: therefore, as he remarks, 
tha case may be attributed to an arrest of development in 
the hair, together with its continued growth. Many deli- 

"Plfttk'Leetnras on Sar^ioil Pa- 11. p. R3T. ProF. A Inx. Brandt liu re- 
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Date children, as I have been assured hy a surgeon to a hos- 
l)ital for children, have their backs covered by rather long 
tsilky hairs; and EUch cases probably come under the same 
head. 

It appears as if the posterior molar or wisdom-teeth were 
tending to become rudimentary in the more civilised races 
of man, These teeth are rather smaller than the other 
molars, as is likewise the case with the corresponding teeth 
in the chimpanzee and orang; and they have only two sepa- 
rate fangs. They do not cut through the gums till about 
the seventeenth year, and I have been assured that they are 
much more liable to decay, and are earlier lost than the 
other teeth; but this is denied by some eminent dentists. 
They are also much more liable to vary, both in structure 
and in the period of tbeir development, than the other 
teeth.*' In the Mclanian races, on the other hand, the 
wisdom-teeth are usually furnished with three separate 
fangs, and are generally sound; they also differ from the 
other molars in size, less than in the Caucasian races.** 
Prof, Schaaffhausen accounts for this difference between 
the races by " the posterior dental portion of the jaw being 
always shortened " in those that are civilised," and this 
shortening may, I presume, be attributed to civilised men 
habitually feeding on soft, cooked food, and thus using their 
jaws less. I am informed by Mr. Brace that it is becoming 
quite a common practice in the I'nited States to remove 
some of the molar teeth of children, as the jaw does not 
grow large enough for the perfect development of the nor- 
mal number.*' 

With respect to the alimentary canal, I have met with 
an account of only a single rudiment, namely the vermiform 
appendage of the ciecum. The caecum is a branch or di- 
verticulum of the intestine, ending in a cul-de-sac. and is 
extremely long in many of the lower vegetable-feeding mam- 
mals. In the marsupial koala it is actually more than thrice 
as long as the whole body." It is sometimes produced into 
a long gradually-tapering point, and is sometimes con- 

" Dr. Wobh, ' Teeth in Mnn »nd !ho fVom Florence, tint he lina lately boan 
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stricted in parts. It appears as if, in consequence of changed 
diet or lialjits, the cfficum had become much shortened in 
Tflrious an i inn Is, the vermiform appendage being left as a 
nidiment of the shortened ()art. That this appendage is 
a rudiment, we may infer from its smaU size, and from the 
evidence which Prof. Canestrini " has collected of its varia- 
bility in man- It is occagionnUy quite absent, or again is 
largely developed, The passage is sometimes completely 
closed for hnlf or two-thirds of its length, with the terminal 
part consisting of a fiuttened solid expansion. In the orang 
this apiwudage is long and convoluted: in man it arises from 
the end of the short ciecum, and is commonly from four to 
five inches in length, tieing only about the third of an inch 
in diameter. Not only is it useless, but it is sometimes the 
cause of death, of which faet 1 have lately heard two in- 
stances: this ia due to small hard bodies, such as seeds, en- 
lering the [Mssage, and causing inflammation." 

In some of the lower Quadnimana, in tlie Lemurida! 
and Camivora, ae well as in many marsupials, there is a pas- 
sage near the lower end of the humerus, called the supra- 
condyloid foramen, through which the great nerve of the 
fore limb and often the great artery pass. Now in the 
bnrocrus of man, there ia generally a trace of this passage, 
which ia sometimes fairly well developed, being formed hy a 
depending hoolc-like process of bone, completed by a band of 
ligament. Dr. Struthcrs.*' who has closely attended to the 
subject, has now shewn that this peculiarity is sometimes in- 
herited, as it has occurred in a father.and in no less than four 
out of his seven children. When present, the great nerve 
invariably passes through it; and this clearly indicates that 
it is the homologue and rudiment of the supra-condyloid 
foramen of the lower animals. Prof. Turner estimates, as 
he informs rac, that it occurs in about one per cent, of 
recent skeletons. But if the occasional development of this 
structure in man is, as seems probable, due to reversion, it 
is a return to a very ancient state of things, because in the 
higher Quadnimana it is absent. 
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There is another foramen or perforntion in the humeniBi 
oc'COBionnlly present in man, which may he colkd the intor- 
condyloid- This occurg, but ntit constantly, in varioua an- 
thropoid and other apcB," and likewise in many of the lower 
animals. It ie. reniarkaiile that thiB perforation eeema to 
have been presi-nt in man much more Erequcnlly during 
ancient times than recontly. Mr. Busk*' has eoUecti'd the 
following evidence on this iioad: Prot. Broca '' noticed the 
jierforation in four and a half \vr cent, of the arm-bones 
collected in the ' Cimetii^re du Sud,' at Paris; and in the 
Grotto of Orrony, the contents of which are referred to the 
Bronze period, as many as eiglit humeri out of thirty-two 
were perforated; but this extraordinary proportion, ha 
thinis, might be due to the cavern having been a sort of 
'family vault.' Again, M. Dupoiit found tliirty per cent. 
of perforated hones in the caves of Ihf Valley of the Lesae, 
belonging to the Heindeer period; whilst SI. Leguay, in a 
Bort of dolmen at Argenteuil, observed twenty-five per eeat. 
to lie perforated; and M. Priiner-Bey found twenty-six per 
cent, in the same condition in hones from Vaurtal. No^ 
should it hi! left unnoticed that M. Pruner-Bey states that 
this condition is common in Uuanche skeletons." It is an 
interesting fact that ancient races, in this and several other 
cases, more frequently present structures which resemble 
those of the lower animals than do the modern. One chief' 
cause scenis to he that the ancient races stand somewhat 
nearer in the long line of dfscent to their remote animal- 
like progenitors. 

In man, the os coccyx, together with certain other vert&- 
briE hereafter to be described, though functionlcss as a tail 
plainly represent this part in other vertebrate animals. At 
an early embryonic period it is free, and projects beyond 
the lower extremities; as may he seen in the drawing (Fig. 
1.) of a human embryo. Even after birth it has been known, 
in certain rare and anomalous caBes,*' to form a sniall «- 
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' tvrnul nidiinont of a lail. The ob coccyx is short, usually 
includiog only four vertebra.', all anchjlosed totr^ther: and 
Ihvsv Bri> in a ruJmioiitary condition, for they consist, with 
the «iception of the basal one, of the centrum alone." They 
art-- furnished with some small uiUBcles; one of which, as 
I am informed by Prof. Turner, has been expressly described 
by Tjieile as a rudimentary repetition of the extensor of 
th* tuil, a inuecle which is so largely developed in many 
manunaU. 

The spinal cord in man extends only as tar downwards 
aa the last dorsal or first lumbar vertebra; but a thread-like 
etructure (the filum Urrninale) rans down the axis of the 
sacral part of the spinal canal, and even along the back of 
the coccygeal bones. The upper part of this filament, aa 
Prof. Turner informs me, is undoubtedly homologous with 
the spinal cord; but the lower part apparently consists 
merely of the pia maier, or vascular investing membrane. 
Even in this ease the os coccyx may be said to possess a 
vestige of so important, a structure as the spinal cord, though 
no longer enclosed within a bony canal. The following fact, 
for which I am also indebted to Prof. Turner, shews how 
closely the os coccyx corresponds with the true tail in the 
lower aiiiioals: Luachka has recently discovered at the ex- 
tremity of the coccygeal bones a very peculiar convoluted 
body, which is continuous with the middle sacral artery; 
and this discovery led Krausc and Meyer to examine the 
Inil of a monkey (Macaeus), and of a cat, in both of which 
they found a similarly convoluted body, though not at the 
exlremity. 

The reproductive system offers various rudimentary 
Etnicturea; but these differ in one important respeet from 
the foregoing cases. Here we are not concerned with the 
Tettige of a part which does not l>elong to the spetica in an 
efficient state, but with a part efficient in the one sex, and 
• represented in the other by a mere rudiment ^L\e^the- 
tesB, the occurrence of such rudiments i« as difficult to ex- 
plain, on Hie l>elief of the separate creation of each npecies, 
as in the foregoing cases. Hereafter I "ihall have to recur 
to theae rudiments, and shall shew that their presence gen- 
erally de)icnds merely on inheritance, that is, on jtaita ac- 
quired by one sex having been partially transmitted to the 
otbiT. I will in this place only give some instances of such 
rudiments. It is well known that in the males of all mam* 

•■ UweD, ' Oq Ilia NMure of Llmbe,' IMS, p, 114. 
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mals, including man, rudimentary mammie exist. These in 
several instanees have become well developed, and have 
yielded a eopious supply of milk. Their essential identity 
in the two sexes is likewise shewn by their occasional sym- 
pathetic enlargement in both during an attack of the mea- 
sles. The restcula prostatica, which has heen observed in 
many male mammals, is now universally acknowledged to 
be the homologue of the female uterus, together with the 
connected passage. It is impossible to read Leucknrt's able 
description of this organ, and his reasoning, without admit- 
ting the justness of his conclusion. This is especially clear 
in the case of those mammals in whieh the true female uterua 
bifurcates, for in the males of these the vesicula likewise 
bifurcates." Some other rudimentary structurea belonging 
to the reproductive system might have been here adduced." 
The bearing of the three great classes of facts now given 
is unmistakeable. But it would bo superfluous fully to re- 
capitulate the line of argument given in detail in my ' Ori- 
gin of Species.' The homological construction of the whole 
frame in the members of the same class is intelligible, if we 
admit their descent from a common j>rogenitor, together 
with their subsequent adaptation to diversified conditions. 
On any other view, the similarity of pattern between the 
hand of a man or monkey, the foot of a horse, the flipper 
of a seal, the wing of a bat, &c., is utterly inexplicable." 
It is no scientific explanation to assert that they have all 
been formed on the same ideal plan. With respect to de- 
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Chap. I. RUDIMENTS. SS 

velopmcnl, wc can clearly imdersland, on the principle of 
variation suiJcrvening at a rather late emliryonic periou, and 
being inherited at a corresponding period, liow it is that the 
emhryos of wonderfully different forma sliould still retain, 
more or less jjerfectly, the structure of their common pro- 
gonilor. No other explanation has ever been given of the 
niarvilloBS fact that the embryos of a man, dog, seal, bat, 
reptile, &c., can at first hardly be distinguiBhed from each 
other. In order to understand the existence of rudimentary 
organs, we have only to supjiose that a former progenitor 
pos&esaed the jtarts in question in a perfect state, and that 
under changed habits of life they became greatly reduced, 
either from simple disuse, or through the natural selection 
of those individuals which were least eucumlwred with a 
superfluous part, aided by the other means previously indi- 
cated. 

Thus we can understand how it has come to pass that 
man and all other vertebrate animals have been constructed 
on the same general model, why they pass through the same 
early stages of develoyiment, and why they retain certain 
rudiments in common. Consequently we ought frankly to 
admit their community of descent; to take any other view, 
is to admit that our own structure, and that of all the ani- 
mala around us, is a mere snare laid to entrap our judgment. 
This conclusion is greatly strengthened, if we look to the 
members of the whole animal series, and consider the evi- 
dence derived from their alBnities or classification, their 
geographical distribution and geological succession. It is 
only our natural prejudice, and that arrogance which made 
our forefathers declare that they were descended from demi- 
gods, which leads us to demur to this conclusion. But the 
time will before long come, when it will be thought won- 
derful that naturalists, who wert well acquainted with the 
comparative structure and development of man, and otlier 
mammaU, should have believed that each was tlie work of 
a eeiiarate act of creation. 
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T«ri«bili^ of bodj and inind in num— [Blitrilimco— CimBc* of v»ri»bi1iijf— 
Lnwit of viriation the Hmo in uiaa ai in tbo lover anlniaU — Diruct aclioii of 
Ihe conditiciiuiorlifD — EttwiH of the inuraoaaJ me md dinuaof ^mrto — Ai^ 
nsted developiiieDt— Revsnion— OoTTelated vMrin^on — UMe of hktum — 
Cliacka to inoreau—Natuntl nlwlioD— Hrui the tnoct dooiuunt aninial is 
thcworld— ImportiuiceofbuicorporvaUtructurv — The c*uM*«hUb h*vali^ 
hi Ilia bccoiDlng arupt — CDnsajuenC i:li>ii|n.'aorBtruutun — Decr«w« in «« 
oftliaowiint! Ifietb— Intrwweii nim Btid nllpnul »h»(w of Ilia skull— Niked- 
Uew — AbseDCu of a tHil—UoteucolcaBcuadltiun of iiinu. 

It is manifest that mnu ia now subject to much varia- 
bility. No two individuals of the same race are quite alike. 
We may compare millions of fact's, and eacL will hv distinct. 
There is an equally great amount of diversity in the jiro- 
portione and dimensions of the various parts of the body; 
the length of the legs being one of the most variable points.' 
Although in some quarters of the world an elongated skull, 
and in other quarters a short skull prevails, yet there is 
great diversity of shape even within the limits of the same 
race, as with the aborigines of America and South Aus- 
tralia — ^the latter a race " probably as pure and homogene- 
ous in blood, customs, and language as any in existence" 
— and even with the inhabitants of so confined an area as 
the Sandwich Islands.^ An eminent dentist nsaures me that 
there ia nearly aa much divereity in Ihe teelh as in the fea- 
tures. The chief arleries so frequently run in ubnormal 
courses, that it has been found u.seful fur surgical purposes 
to calculate from 1U40 corpses how often each course pre- 
vails.* The muscles arc eminently variable: thiis those of 
the foot were found by Prof. Turner * not to be strictly alike 
in any two out of fifty bodies; and in some the deviations 
were considerable. He adds, that the power of iierforming 
the appropriate movements must have been modifipd in ac- 
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Gordance with tfie several devialions. Mr. J. Wood 1ms re- 
corded * the occurrence of 295 muscular variatiouB in thirty- 
six EubjectB, and in another set of the same number no lesB 
than 5S8 variations, those occurring on both sides of the 
body being only reckoned as one. In tiie last set, not one 
body out of the thirty-six was " found totally wanting in 
departures from the standard deBcri|}tions of the muscular 
eyBtem given in anatomical text hooks,'' A single body pre- 
sented thf extraordinary number of twenty-five distinct ab- 
nortnalilira. The same muscle gometimes varies in many 
ways: thus Prof. Macalister describes " no less than twenty 
distinct variations in the palmaria acetssorivs. 

The famous old anatomist, Wolff,' insists that the in- 
ternal viscera are more variable than the externa! parts: 
X^ulla particvla est quw nun alitrr el aliler in alUs se habeat 
hominibus. He has oven written a treatise on the choice 
of typical examples of the viscera for representation. A 
discussion on the beau-ideal of the liver, lungs, kidneys, 
&c., as of the human face divine, sounds strange in our 
etas. 

The variability or diversity of the mental faculties in 
men of the same race, not to mention the greater differences 
between the mqn of distinct races, is so notorious that not 
a word need here be said. So it is with the lower animals. 
All who have had charge of menageries admit this fact, and 
we aee it plainly in our dogs and other domestic animals. 
Brobm especially insists that each individual monkey of 
those which he kept tame in Africa liad its own peculiar 
disposition and temper: he mentions one hahoon remark- 
able for its high intelligence; and the keepers in the Zoo- 
logical Gardens pointed out to me a monkey, belonging to 
the New World division, equally remarkable for intelligence. 
Bengger, also, insists on the diversity in the various mental 
characters of the monkeys of the same species which he kept 
in Paraguay: and this diversity, as he adds, is partly innate, 
and partly the result of the manner in which they have 
been treated or educated.* 

I have elsewhere' so fully discussed the subject of 
Inheritance, that I need here add hardly anything. A greater 
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number of facts have bcpn collected with respect to tho 
transmission of the most trifling, as well as of the most 
important characters in man, than in aiiv of llio lower ani- 
mals; though the facts are cojiioiia enough with respect to 
the latter. So in regard to mental qualities, their trans- 
mission ia manifest in our dogs, horses, and other domeBtie 
animals. Besides special tastes and habits, general intelli- 
gence, courage, bad and good temper, &.C., are certainly trans- 
mitted. With man we see similar facta in ainioet every fam- 
ily; and we now know, through the admirable labours of Mr. 
Galton," that genius which implies a wonderfully complex 
combination of high faculties, tends to be inherited; and, 
on the other hand, it is too certain that insanity and de- 
teriorated mental powers likewise run in families. 

With reapeet to the causes of variability, we are in all 
cases very ignorant; but we ean sec that in man as in the 
lower animals, they stand in some relation to the conditions 
to which each speeies has been exposed, during several gen- 
erations. Domesticated animals vary more than those in a 
state of nature; and this is apparently due to the diversified 
and changing nature of the eonditions to wliich they have 
been subjected. In this respect the different races of man 
resemble domesticated animals, and so do the individuals 
of the same race, when inhabiting a very wide area, like that 
of America. We see the intluence of diversHicd conditions 
in the more civilised nations; for the members belonging 
to different grades of rank, and following ililTcrent oceujia- 
tions, present a greater range of character than do the mem- 
bers of barbarous nations. But the uniformity of savages 
has often been exaggerated, and in some cases can hardly 
be said to exist." It is, nevertheless, an error to speak of 
man, even if we look only to the conditions to which he haa 
been exposed, as " far more domesticated " " than any other 
animal. Some savage races, such as the Austrahans, are 
not exposed to more diversified conditions than are many 
species which have a wide range. In another and much 
more important respect, man differs widely from any strictly 
domesticated animal; for his breeding has never long been 
controlled, either by methodical or unconscious selection. 

i*'[IeT«ditU7 Geniiu: nn Inquiry of thp hCBdi nnc man hod nn ova) vis- 
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No race or body «( incn has been so c-oni|iletely subjugated 
by olher men, as that certain indiviiluals should Iw pre- 
served, and thus unconsciously selected, from somehow ex- 
celling in utility to their masters. Nor have certain inale 
and female individuals been intentionally picked out and 
matclied, except in the well-known case of the Prussian 
grenadiers; and in this case man obeyed, as might have been 
expected, the law of methodical Belection; for it is asserted 
that many tall men were reared in the villages inliabited 
by the grenadiers and their tall wives. In Sparta, also, a 
form of selection was foUowed, for it was enacted that all 
children should be examined shortly after birth; the well- 
formed and vigorous being preserved, the others left to 
perish.'* 

If we consider all the races of man as forming a single 
Bpocies, his range is enormous; but some separate races, as 
the Americans and Polynesians, liave very wide ranges. It 
is a well-known law that widely-ranging species are much 
more variable than species with restricted ranges; and the 
variability of man may with more truth be compared with 
that of widely-ranging species, than with that of domesti- 
cated animals. 

Not only does variability appear to be induced in man 
and the lower animals by the some general causes, but in 
both the same parts of tJie body are effected in a closely 
analogous manner. Tliis has been proved in such full detail 
by Qodron and Quatrefages, that I need here only refer to 
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their works." MonstroBities, which gradnnte into eli-^ht 
variations, are likewise so similar in man and thu lower ani- 
mals, that the same classification and the Game terms can 
be used for both, as has been shewn by Isidore Geoffroy 
St.-Hilaire."' In my work on the variatinn of domestic 
animals, I have attempted to arrange in a nide fashion the 
laws of variation under the following heads:— The direct 
and definite action of changed conditions, as exhibited by 
all or nearly all the individuals of the same species, varying 
in the same manner under the same circumstances. The 
efTecta of the long-continued use or disuse of yiarts. The 
cohesion of homologous parts. The variability of multiple 
parts. Compensation of growth; hut of this law I have 
found no good instance in the case of man. The eiTects of 
the mechanical pressure of one part on another: as of the 
pelvis on the cranium of the infant in the womb. Arrests 
of development, leading to the diminution or suppression 
of parts. The reappearance of long-lost characters through 
reversion. And lastly, correlated variation. All these so- 
called laws apply equally to man and the lower animals; and 
most of thoin even to plants. It would he superfluous here 
to diseusB all of them; " but several are so important, that 
they must be treated at considerable length. 

The Direct and Definite Action of Changed Conditions. — 
This is a most perplexing subject. It cannot be denied that 
changed conditions produce some, and occasionally a con- 
siderable effect, on organisms of all kinds; and it aeems 
at first probable that if sufficient time were allowed this 
would be the invariable result. But I have failed to obtain 
clear evidence in favour of this conclusion: and vaUd rea- 
sons may be urged on the other side, at least as far as the 
innumerable structures arc concerned, which are adapted 
for special ends. There can, however, be no doubt that 
changed conditions induce an almost indefinite amount of 
fluctuating variability, by which the whole organisation is 
rendered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who 
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served in the late war, were measured, and Ihe States in 
which they were boru and reared were recorded." From 
this astouishing number of observations it is proved that 
local influences of some kind act directly on stature; und 
we further learn that '" the State where the physical growth 
has in great measure tnien place, and the State of birth, 
which indicates the ancestry, seem to exert a marked influ- 
ence on the stature." I'or instance, it is established, " that 
resideueo in the Western States, during the years of growth, 
tends to produce increase of stature." On the other hand, 
it ia certain that with sailors, their life delays growth, as 
shewn " Ity the great difference between the statures of sol- 
diers and sailors at the ages of seventeen and eighteen years." 
Mr, B. A. (iould endeavoured to ascertain the nature of the 
influences which thus act on stature; but he arrived only 
at negative results, namely, that they did not relate to cli- 
mate, the elevation of the land, soil, nor even " in any con- 
trolling degree" to the abundance or the need of the com- 
forts of life. This latter conclusion is directly opposed to 
tJiat arrived at by Villerm^, from the statistics of the height 
of the conscripts in different parts of France. When we 
compare the differences in stature between the Polynesian 
chiefs and the lower ordere within the same islands, or be- 
tween (he inhabitants of the fertile volcanic and low b9rren 
coral islands of the same ocean," or again between the 
Fuegiana on the eastern and western shores of their coun- 
try, where the means of subsistence are very different, it is 
ecsrcely possible to avoid the conclusion that better food 
and greater comfort do influence stature. But the preceding 
statements shew bow diflicult it is to arrive at any precise 
result. Dr. Beddoe has lately proved that, with the in- 
habitants of Britain, residence in towns and certain occu- 
pations have a deteriorating influence on height; and he 
infers that the result is to a certain extent inherited, as is 
likewise the case .in the United States. Dr. Beddoe further 
believes that wherever a " race attains its maximum of 
physical development, it rises highest in energy and moral 
vigour." " 

Wliether external conditions oroduce any other direct 
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effect on man is not known. It might have been pxpcftcd 
that differences of elimate nould iiBvu had a mtirkLnl lullu- 
enre, iuasinudi as the hmgs and kidneys are brought into 
activity under a low temperature, and the liver and skin 
under a liigh one."" It was formerly thought that the colour 
of the skin and the character of the hair were determined 
by light or heat: and although it can hardly be denied that 
some effect is thus produced, almost all observers now agree 
that the effect has been very small, even after exposure 
during many ages. But this subject will be more properly 
discussed when we treat of the different races of mankind. 
With our domestic animals there are grounds for lielieving 
that cold and damp directly affect the growth of the hair; 
but I have not met with any evidence on this head in the 
case of man. 

Effects of ike increastd Use and Disuse iif Parh.—lt is 
well known that use strengthens the musc'les in the indi- 
vidual, and complete disuse, or the destruction nf the projwr 
nprve, weakens them. When the eye is destroyed, fhe optic 
nerve often becomes atrophied. When nn artery is tied, the 
lateral channels increase not only in diameter, but in the 
thickness and strength of their coats. When one kidney 
ceases to act from disease, the other increases in size, and 
does double work. Bones increase not only in thickness, 
hut in length, from carrying a greater weight." Different 
occupations, habitually followed, lead to changed propor- 
tions in various parts of the body. Thus it was ascertained 
by the United Stales Commission" that the legs of the 
sailors employed in the late war were longer by 0.217 of an 
inch than those of the soldiers, though the sailors were on 
an average shorter men; whilst their arms were shorter by 
1.09 of an inch, and therefore, out of proportion, shorter in 
relation to their lesser height. This shortness of the arms 
is apparently due to their greater use, and, is an unexpected 
result: but sailors chiefly use their arms in pulling, and 
not in supporting weights. With sailors, the girth of the 
neck and the depth of the instep are (.-reater. whilst the 
circumference of the chesi, waist, and hips is less, than in 
soldiers. 
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Whether the several foregoing modifications would lie- 
come hereditary, if tJic same liabits of life were followed 
during many gcneratloits, is not known, but it ie probable, 
Eengger" altribntcs the tliiii legs and thiclc arms of the 
Fayaguas Indians to successive generations having passed 
nearly their whole lives in canoes, with their lower extremi- 
ties motionless. Other writers have come to a similar con- 
clusion in analogous cases. According to Cranz," who lived 
for a long time ivith the Esquimaux, " the natives believe 
that ingenuity and dexterity in aeal-catehing (their highest 
art and virtue) is hereditary; there is really something in it, 
for the son uf a celebrated seal-catcher wil! distinguish him- 
self, though he lust hia father in childhood." But in this 
case it is mental aptitude, quite as much as bodily structure, 
which appears to be inherited. It is asserted that the hands 
of English labourers are at birth larger than those of the 
gentry .■" From the correlation which exists, at least in some 
cases," Iietween the development of the e.xtremities and of 
the jawa, it is possible that in those classes which do not 
labour much with their hands and feet, the jaws would be 
reduced In size from this cause. That they are generally 
smaller in refined and civilized men than In hard-working 
men or savages, is certain. But with savages, as Mr. Herbert 
Spencer " has remarked, the greater use of the jaws in chew- 
ing coarse, uncooked food, would act in a direct manner 
on the masticatory muscles, and on the bones to which they 
are attached. In infants long before birth, the skin on the 
soles of the feet is thicker than on any other part of the 
body;" and it can hardly be doubted that this is due to 
the inherited effects of pressure during a long series of gen- 
erations. 

It is familiar to every one that watchmakers and en- 
gravers are liable to be short-sighted, whilst men living much 
out of doors, and especially SHvages, are generally long- 
sighted.** Short-sight and long-sight certainly tend to be 
inherited." The inferiority of Europeans, in comparison 



'Silugclliicro von Pnrn^ua}',' IUSO, 
iluuil.' Eiig. traaj^ 



It. 4. 

"'HtaloryofGi 
1«. mr. TOl. i. p. - 

■ ■ Intemuirriast!.' By .\1bx. W»lker, 
ISta, p. STT. 

»'The Vnriation of Animals onder 
Domaiticatiiin,' vnl. i. p. 1'!). 

"•Plitwiplu" or Biolo)f >-,' vol. I. p. 



•• It is I Bingular and nneTpoctrd 
faot Ihnt Baiiora are inrorior lo landa- 
nifrn in ttiolr inian dlatancu or distinct 
vision. Dr. B. A. Oould r'Sanitarv 
MEmoirs of ihe War of Iho Eebellion,' 
leill, p. MO), has proved llila to be Ibo 
owe : and he aiwount* for it hj iho or- 
dinary ranire of vicion iu aailow brinit 
" rwtrictoii lo the lenph of the vemcl 
and the hciithl of ihc masts." 

1 ' The Variatinn of Animtla under 
DomraticaUon,' vol, i. p. B. 



84 THE DESCENT OF MAN. P*et I. 

with savages, in eyesiglit and in the otlier sensee, is no doubt 
the accumulated and transmitted effect of lessened use dur- 
ing many generations; for Rengger*' states that he has 
repeatedly observed Europeans, who had been brought up 
and spent their whole lives with the wild Indians, who 
nevertheless did not equal them in the sharjjuess of their 
senses. The same naturalist observes that the cavities in 
the skull for the reception of the several sense-organs are 
larger in the American aborigines than in Europeans; and 
this probably indicates a corresjwnding difference in the 
dimensions of the organs themselves. Blumenbach has also 
remarked on the large size of Ihe nasal cavities in the skulls 
of the American aborigines, and connects this fact with their 
remarkably acute power of smell. The Mongolians of the 
plains of Northern Asia, according to Pallas, have wonder- 
fully perfect senses; and Prichard believes that the great 
breadth of their skulls across the zygomas follows from their 
highly-developed sense-organs.** 

The Quechua Indians inhabit the lofty platcau.t of Peru; 
and Alcide d'Orbigny states " that, from continually breath- 
ing a highly rarefied atnios]>here, they have acquired chests 
and lungs of extraordinary dimensions. The cells, also, of 
the lungs are larger and more numerous than in Europeans. 
These observations have been doubted; but Mr. D. Forbes 
carefully measured manv Avmaras, an allied race, living at 
the height of between 10,000 and 15,000 feet; and he in- 
forms me '* that they differ conspicuously from the men of 
all other races seen by him in the circumference and length 
of their bodies. In his table of measurements, the stature 
of each man is taken at 1000, and the other measurementa 
are reduced to this standard. It is here seen tiiat the ex- 
tended arms of the Aymaras are shorter than those of Euro- 
peans, and much shorter than those of Negroes. The legs 
are likewise shorter; and they present this remarkable pe- 
culiarity, that in every Aymara measured, the femur is 
actually shorter than the tibia. On an average, the length 
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of the femur to that of the tihia is as 311 to 352; wbilst iii 
two Europeans, itieasured at tliu same time, the femora to 
the tibite were as 344 to 230; aiij in three Negroes qb 258 
to 841. The humenis is likewise shorter relatively to the 
forearm. This shortening of that part of the limb which is 
nearest to the body, appears to be, as euggcBled to me by 
Mr. Forbes, a case of compensation in relation with the 
greatly increased length of the trunk. The Ayiiiaras pre- 
sent some other singular points of structure, for instance, 
the very small projection of the heel. 

These men aits so thoroughly acclimatised to their cold 
and lofty sitode, that when formerly carried down by the 
Spaniards to tlie low eastern plains, and when now tempted 
down by high wages to the go Id- washings, they suffer a 
frightful rate of mortality. Nevertheless Mr. Forbes found 
a few pure families which had sur^-ived during two genera- 
tions: and lie i)l)ser\-ed that they still inherited their char- 
acteristic peculiarities. But it was manifest, even without 
measurement, that these peculiarities had all decreased; 
and on measurement, their bodies were found not to be 
80 much elongated as those of the men on the high plateau; 
whilst their femora had become somewhat lengthened, as had 
their tibiae, although in a less degree. Tlie actual measure- 
ments may be seen by consulting Mr. Forljcs's memoir. 
From these observations, there can, I think, he no douht that 
reaidence during many generations at a great elevation tends, 
Iwth directly and indirectly, to induce inherited modifica- 
tions in the proportions of the body.'' 

Although man may not have been much modified during 
the latter stages of his existence through the increased or 
decreased use of parts, the facts now given shew that his 
Kability in this respect has not been lost; and we positively 
know that the fwme law liolds gond with the lower animals. 
Consequently we may infer that when at a remote epoch the 
progenitors of man wure in a transitional state, and were 
changing from quadrupeds into bipeds, natural selection 
would probably have been greally aided by the inherited 
effects of the increased or diminished use of the different 
parts of the body. 

Arrests of Development. — There is a difference between 
arrested development and arrested growth, for parts in the 

■ \H. Wi!ckcn» (' LondwirthschaO. Ine hnw rtoirmlie aninislfc which live 
WiH-hcnbtmtl.' Ko. 10. IfiASi hun \nli^\y ln~ niouDininnua regions, have Ihoit 
)nibliilicd »a iDIcralinu Esan}' alien'- rramisii uiiKlilirxl, 
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former etnte continue to prow whilst elill retaiiiint; their 
early condition. V'arious inoMstrositifS come under this 
head; and some, as a cleft-palate, are known to be owasion- 
Blly inherited. It will suffice for our purpose to refer to 
the arrested brain-development of microcephalcna idiots, as 
described in Vogt's memnir."' Their skulls are smaller, and 
the convolut ons of the bra n are less complex than in nor- 
mal nen The fr ntal s nus or the projection over the eye- 
brow s largely developed a d the jaws are prognathous 
I to an ffra /a t degree so that these idiots somewhat re- 
L semi le the lo er t j es of nank nd. Their intelligence, and 
most f tl e r n ental facult es are extremely freeble. They 
cannot acqu re th power of speech, and are wholly incapa- 
ble of prolonged attent on but are much given to imitation. 
Tl e are tr t, and remarkably active, continually gam- 
boll nj, and ju n| ng si out and making grimaces. They 
often a d sta ra on all fo and are curiously fond of 

cl n b ng u] fum tu c o t ees We are thus reminded of the 
del gbt hewn I aln t all hoy in climbing trees; and thia 
aga n reuun I u I on lambs and kids, originally alpine ani- 
mals del ght t<» fnsk on any h Hock, however small. Idiots 
also re n ble th lower an n als n some other respects; thus 
several cases a e re orded of their carefully smelling every 
n thful of food before at ng t. One idiot is described as 
often s ng h nouth n a d of his hands, whilst hunting 
for 1 cc fhej a e oft n filth n their habits, and have no 
sense of de en > an I se ral caws have been published of 
the r bod es be ng remarkal ly I airy.*' 

ff rr on — Manv of th caies to be here given, might 
hav lee trodu ed under tie last heading. \\li en a struc- 
ture arrested n ts developnent, but still continues grow- 
ing u t 1 t losely resen ble a corresponding structure in 
so ne lower end adult memler of the same group, it may in 
one sen e Iw cons dered as a case of reversion. The lowfif 
membe n a group give us som idea how the common pro- 
gen tor wa probablj constructed; and it is hardly creuble 
tl at a complex part rrested at an early phase of embryonic 
de elopment h uld g n grow ng so as ultimately to per- 
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form its proper funttioti. unless it lim! acquired such power 
during some earlier state of e.xiKtence, wlien the jireaent 
exceptional or arrested structure was normal. The simple 
braiii of a inicrocephalous idiot, in as far as it resembles 
that of nn ape, mar in this sense he said to offer a case of 
reversion." There are other tases which come more strictly 
under our present head of reversion. Certain structures, 
regularly occurring in the lower members of the group to 
which man belongs, occasionally make their appearance in 
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him, though not found in the normal human embryo; or, it 
normally present in the human embryo, they become ab- 
normally developed, altlionjih in a manner which is normal 
in the lower members of the group. These remarks will be 
rendered clearer by the following illustrations. 

In various mammals the uterus graduates from a double 
organ with two distinct orifices and two passages, as in the 
marsupials, into a single organ, which is in no way double 
except from having a slight internal fold, as in the higher 
apes and man. The rodents exhibit a perfect series of grada- 
tions between these two extreme states. In all mammals the 
uterus is developed from two simple primitive tubes, the 
inferior )>ortionB of which form the cornua; and it is in 
the words of Dr. Farre, " by the coalescence of the two 
eornua at their lower extremities that the body of the uterus 
is formed in man; while in those animals in which no mid- 
dle portion or body exists, the cornua remain ununited. As 
the development of the uterus proceeds, the two cornua be- 
come gradually shorter, until at length they are lost, or, as 
it were, absorbed into the body of tlie uterus." The angles 
of the uterus are still produced into comim, even in animals 
as high up in the scale as the lower apes and lemurs. 

Kow in women, anomalous cases are not very infrequent, 
in which the mature uterus is furnished with cornua, or is 
partially divided into two organs: and such cases, according 
to Owen, repeat " the grade of concentrative development." 
attained by certain rodents. Here perhii]ts we have an in- 
stance of a simple arrest of embryonic development, with 
subsequent growth and perfect functional development; for 
either side of the partially double uterus is capable of per- 
forming the proper office of gestation. In other and rarer 
cases, two distinct uterine cavities are formed, each having 
its proper orifice and passage." No such stage is passed 
through during the ordinary development of the embryo; 
and it is difficult to believe, though perhaps not impossible, 
that the (wo simple, minute, primitive tubes should know 
how (if such an expression may bo used) to grow into two 
distinct uteri, each with a we 11 -constructed orifice and pas- 
sage, and each furnished with numerous muscles, nerves, 
glands and vessels, if they had not formiTly passed through 
a similar course of development, as in tlie case of existing 

"Sft, m. A. FiiireV wcll-knnnn 
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marsupials. No one will prfteiiil that so perfect a structure 
as the nbnormal douhlf utorus in wuinan could be the result 
of mere elionce. But the princiiile of reversion, by which a 
long-lost structure is cnllecl hnek into existence, might serve 
as the guide for its full develojiment, even after the lapse of 
an enormous interval of time. 

ProfesBor Oanestrini, after diacussing the foregoing and 
various analogous cases, arrives at the same conclusion as 
that just given. He adduces another instance, in the case 
of the malar bone," which, in some of the Quadrumana and 
other nianimale, normally consists of two portions. Thia is 
its condition in the human fa-tus when two months old; and 
through arrested development, it sometimes remains thus in 
man when adult, more especially in the lower prognathous 
races. Hence Canestrini concludes that some ancient pro- 
genitor of man must have had this bone normally divided 
into two tjortiona, which afterwards became fused together. 
In man tne frontal bone consists of a single piece, but in 
the embryo, and in children, and in almost alt the lower 
mammals, it consists of two pieces separated by a distinct 
aatare. This suture occasionally persists more or less dis- 
tinctly in man after maturity; and more frequently in an- 
cient than in recent crania, ea]jecially. as Oanestrini has ob- 
Bcrved, in those exhumed from the Drift, and belonging to 
the brachy cephalic type. Here again he comes to the same 
conclusion as in the analogous case of the malar hones. In 
this, and other instances presently to be given, the cause of 
ancient races approaching the lower animals in certain char- 
acters more frequently than do the modern races, apiiears to 
he, that the latter stand at a somewhat greater distance in 
the long line of descent from their early semi-human pro- 
genitors. 

Various other anomalies in man, more or less analogous 
to the foregoing, have been advanced by different authors, 

•■ ' Annunrlo HpUi Siw. dri Nntiirs- tccted In nhout two per eeni. flf adult 
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as cases of reversion; but these seem not a little doubtful, 
for we have to. descend extremely low in the mammalian 
series, before we find such structures normally present/^ 

In man, the canine teeth are perfectly eflicient instru- 
ments for mastication. But their true canine character, as 
Owen ** remarks, ** is indicated by the conical form of the 
crown, which terminates in an obtuse point, is convex out- 
ward and flat or sub-concave within, at the base of which 
surface there is a feeble prominence. The conical form is 
best expressed in the Melanian races, especially the Aus- 
tralian. The canine is more deeply implanted, and by a 
stronger fang than the incisors/' Nevertheless, this tooth 
no longer serves, man as a special wea]H)n for tearing his 
enemies or i)rey; it may, therefore, as far as its proper func- 
tion is concerned, be considered as rudimentary. In every 
large collection of human skulls some may be found, as 
Hackel *^ observes, with the canine teeth projecting consid- 
erably beyond the others in the same manner as in the an- 
thropomorphous a])es, but in a less degree. In these cases, 
open spaces between the teeth in the one jaw are left for 
the reception of the canines of the o])po8ite jaw-. An inter- 
space of this kind in a Katfir skull, figured by Wagner, is sur- 
prisingly wide.** Considering how few are tlie ancient 
skulls which have been examined, compared to recent skulls, 
it is an interesting fact that in at least three cases the canines 
project largely; and in the Xaulette jaw they are spoken of 
as enormous.*' 

Of the anthropomorphous apes the males alone have 
their canines fully developed; but in the female gorilla, and 
in a less degree in the female orang, these teeth project con- 
siderably beyond the others; therefore the fact, of which 
I have been assured, that women sometimes have consider- 
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if in any way serviceable, for instance, 
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ties, such as atrophied or hyportrophied 
parts, whieh have no relation to a 
former state of existence, occur at an 
early period, as well as during matu- 
ritvf 
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ably projetting canines, is no serious wlijection to the belief 
that their oceasiuual ^t;a( (levelu|imeitl iii man ie s case of 
reversion to an ape-like progonilor. He who rejects with 
acorD the belief tliat the shape ol his own canines, and their 
occasional grent development In other men, are due to our 
early forefathers having been provided with these formida- 
ble weajMjns, will probably reveal, by aneeriug, the line of 
his descent. For though he no longer intends, nor has the 
power, to use these teeth as weapons, he will uncouBcioualy 
retract his "snarling muscles" (thus named by Sir C. 
iBell),** BO aa to expose them ready for action, like a dog 
prepared to fight. 

Many muscles are occasionally developed in man, which 
■re proper to the Quadrumana or other mammals. Professor 
Vhioovich " examined forty male subjects, and found a mus- 
cle, culled by him the ischio-pubic, in nineteen of them; in 
three others there was a ligament which represented this 
muscle; and in the remaining eighteen no trace of it. In 
only two out of thirty female subjects was this muscle de- 
veloped on both sides, but in three others the rudimentary 
ligament was present. This muscle, therefore, appears to 
lie much more common in the male than in the female sex; 
find on the belief in the descent of man from some lower 
form, the fact is intelhgible; for it has been detected in 
aevural of the lower animals, and in all of these it serves 
exclusively to aid the male in the act of reproduction. 

Mr. J. Wood, in his valuable series of papers," has mi- 
nutely deecribed a vast number of muscular variations in 
man. which resemble normal stnictures in the lower animals. 
The muscles which closely resemble those regularly present 
in our nearest allies, the Quadrumana, are too numerous to 
be here even specified. In a single male subject, having a 
strong bodily frame, and well-formed skidl, no less than 
seven muscular variations were obscn'ed. all of which plainly 
reprefientfd muscles proiJer to various kinds of apes. This 
man, for inslance, had on both aides of his neck a true and 

Thr Anatomy of Eiprawion.' pp. 241, Mi: vo1.)!v. iw.p, M<: vol. 
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powerful " levator clarirv}(p," such as is found in all kinds 
of fit^^s, and which is snid lo owur in al>uut uiio nut of sixty 
human subjects."* Again, this man had " a special aliductor 
of the metatarsal bone of the fifth digit, such as Prnfeesor 
Iluxlcy and 5Ir. Flower have shewn to exist uniformly in 
the higher and lower a(ni8." I will give only two additional 
cases; the acrotniu-basiUir muscle is found in all mammals 
below man, and seems to lie correlated with n quadrupedal 
gait,'" and it occurs in about one out of sixly human sub- 
jects. In the lower extremities Mr. Bradley " found an 
abdiiduT ussis metatarsi quinti in both feet of man; thia 
muscle had not up to that time been recorded in mnnkind, 
but is always presout in the anthropomorplious aijes. The 
muscles of the hands and arms — parts which are so eminent' 
ly characteriatic of man- — are extremely liable to vary, so 
as to resemble the corresponding niuacles in the lower ani- 
mals." Such resemblances are either perfect or imjwrfect; 
yet in the latter case they are manifestly of a transitional 
nature. Certain variations are more common in man, and 
others in woman, without our being able to assign any 
reason. Mr. Wood, after describing numerous variations, 
makes the following pregnant remark: " Notable departurea 
from the ordinary type of the muscular structures run in. 
grooves or directions, which must be taken to indicate some 
unknown factor, of much importance to a comprehensive 
knowledge of general and scientific anatomy." " 

That this unknown factor is reversion to a former state 
of existence may be admitted as in the highest degree prob- 
able."* It is quite incredible that a man sliould throu^ 
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mere accident abnormally resemble pertain apea in no less 
than seven of his muscles, if there had been no genetic 
ponnwlion between them. On Ihe other hand, if man ia 
descenrlcd from some Hjn?-like ureoture, no valid reason ean 
be assigneil why ctTtain lunsc-tes should not suddenly re- 
appear after an interval of iiiiiny tlioiiciand f;t! n era t ions, in 
Ihe same manner as with horses, usses, and nmle;;, dark- 
uolonred Btri[>es suddenly reappear on the legs, and shoul- 
ders, after an interval of Imndreds, or more probably of 
tliouaands of generations. 

These rarioue eases of reversion are so closely related 
lo those of rudimentary organs given in the first chapter, 
tliat many of them might have been indifferently intro- 
doved either tliere or here. Thus a human uterus furnished 
with cornua may be said lo represent, in a rudimentary con- 
dition, the same organ in its normal state in certain mani- 
nisR Some parts H-hich are rudimentary in man, as the 
f» coccyx in both scucs. and the mamma) in the male sex, 
are always present; whilst others, sncli as the supracon- 
dytoid foramen, only occneionuUy appear, and therefore 
might have been inlroduced under the head of reversion. 
Thes»; several reverBionnrj- striietures, as well eg the strictly 
rudimentary ones, reveal the descent of man from some 
lower form in an unmistskaUe i 



Correlated Varialiun. — In man, as in the lower animals, 
many structures are so intimately related, that when one 
part varies so does another, without our being able, in most 
cases, to assign any reason. We cannot say whether the one 
part governs the other, or whether both are governed by 
some earlier developed part. Various monstrosities, as I. 
Geoffroy rcitcaledly insists, are thus intimately connected. 
Homologous Blruetures are particularly liable to change to- 
gether, as We see on the opposite sides of the body, and in 
the upper and lower extremities. Meckel long ago remarked, 
that when the musrlcs of the arm depart from their proper 
type, they almost always imitate those of the leg; and eo, 
punvenwly. with the muscles of the legs. The organs of 
eiglit and hearing, the teeth and hair, the colour of the akin 
anil of the hair, colour and constitution, are more or less cor- 
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rclfltwl.*' Professor Schaa (Thau sen first drew Httention to 
the r«ktion apparently existing lietweeti a muscular framu 
auii the stm ugly- pronounced aupru-orl>ital ridgee, which are 
BO characteristic of the lower races of man. 

Besides the varintiuns which tan be grouped with more 
or less proljability under the foregoing heads, there is o large 
class of variations whith may he provisionally called spon- 
taneous, for to our ignorance they appear to arise without 
any exciting cause. It can. however, be shewn that such 
variations, whether consisting of slight indiridual difler- 
ences. or of strongly-marked and abrupt deviations of struc- 
ture, depend much more on tho constitution of the orgoniaui 
than on the nature of the conditions to which it has been 
eubjected." 

Rate of Increase. — Civilised populations have been knovrc 
under favourable conditions, as in the United States, to 
double their numbers in twenty-five years; and. accord- 
ing to a calculation, by Euler, this might occur in a little 
over twelve years." At the former rate, the present popu- 
lation of the United States {thirty millions), would in G57 
years cover the whole terraqueous globe so thickly, that four 
men would have to stand on each square yard of surface. 
The primary or fundamental chock to the continued increase 
of man is the difficulty of gaining subsistence, and of living 
in comfort. We may infer that this is the case from what 
we see, for instance, in the United States, where subsistence 
is easy, and there is ])lenty of room. If such means were 
suddenly doubled in Great Britain, our number would be 
quickly doubled. With civilised nations this primary check 
acts chiefly by restraining tnarriagee. The greater deoth- 
rate of infants in the poorest classes is also very important;:' 
as well as the greater mortality, from various diseases, of tUfl' 
inhabitants of crowded and miserable houses, at all agea. 
The effects of severe epidemics and wars are soon counter", 
balanced, and more than (counterbalanced, in nations placed: 
under favourable conditions. Kmigration also cornea in aii" 
as a temporary check, but, with the extremely poor claBsoi, 
not to any great extent. 

There is reason lo suspect, as Maltlius has remarked, that 
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Broco'"' found that the nineteenth century ekuUs from 
gTBves in Paris were larger than those from vaults of the 
twelfth century, in the |irop<irtinn of MSI lo 1*26; and that 
the increased size, as ascertained by ineaauremnnts, was px- 
clnai\'ely iii the frontal part of the skuli^the scat of the in- 
tellectual faculties. Prichard is [wrsuadcd that the present 
inhabitnntii of Britain have " much more capacious hraln- 
cafiea " than the ancient inhabitants. Nevertheless, it must 
bi; admitted that some skuHe of very high antiquity, soch 
as the famous one of Neanderthal, are well developed and 
eBpacioua.*' Wilh respect to the lower animals. M. E. 
Lartet.'^ by comparing the crania of tertiary and recent 
manininlB belonging to the same groups, has tome to the 
remarkable conclusion that the brain is generally larger and 
the cimvolutions are more complex in the more recent 
forms. On the other hand, I Iiave shewn *" that the brains 
of domestic rabbits are con si d era lily reduced in bulk, in 
comparison with those of the wild rabbit or hare; and this 
may be attributed to their having been closely confined dur- 
ing many generations, so that they have exerted their intel- 
lect, instincts, senses and voluntary movements but little. 
The gradually increasing weight of the brain and skull 
in man must have influenced the development of the sup- 
porting spinal column, more especially whilst he was be- 
coming erect. As this change of position was being brought 
about, the internal pressure of the brain will also have in- 
fluenced the form of the skull; for many facts shew how 
«agily the skul! is tlins atfecled. Ethnologists believe that it 
is moditied by the kind of cradle in which infanta sleep. 
Habitual spasms of tJie muscles, and a cicatrix from a severe 
burn, have permanently modified the facial bones. In young 
persons whose heads have become fixed either sideways or 
backwards, owing lo disease, one of the two eyes has changed 
its poeitinn, and the shape of the skull has been altered 
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luaDcer than tritli rivilisrd people, for alt lrib«s periodtnlly 
■ulTcT from wvera faiiiiDee. At Eii<!li tintes estsj^ arv 
forced to (h-Tonr mucti luii] fwl, aud tbirir Itt^alih ivu Itnrdljr 
fHil to te injured. Many accounts bnrp been pnblhhcd of 
tbcir protruding eioniai-liii and emaciatiid limli$ after and 
diiritig faiiiiues. Tbcj- arc tlitD, also, cumiwlW in wander 
much, and, (i» I was asiured in Australia, their infants perish 
iu large numbers. As famines are ptfiiudiuil, dt^pcndiag 
chii-lly on (rxlrume seasons, all tribes must fluctuate in num- 
ber. They cannot slctiditv and regularly increase, as there 
IN no ar[iri<:tal increase in the supply of food. Savages, when 
hard |ircK»eil, cncroHch on each other's territories, and vrar 
iii the result; but they are indeed almost always at war 
with their neighhoure. They arc liable to many accidents 
on land and water in their search for food; and in some 
countries they Buffer much from the larger beaata of prey. 
Kven in India, districti^ hare been depopulated by the rav- 
aged of tigers. 

MflUliui- haii diftcussed these several checks, but he does 
not liiy ?l.re!«t enough on what is probably the most impor- 
tant of flit, nsmcly infanticide, especially of female infantSi 
and the habit of procuring abortion. These practices now 
prevail in many quarters of the world; and infanticide aeems 
formerly to have prevailed, as Mr. M'Lennan " has shewn, 
on u still more extensive scale. These practices appear to 
have originated in savages recognising the difficulty, or 
rather the impossibility of supporting all the infants that 
are horn. Licentiousness may also be added to the fore- 
going cheeks; but this does not follow from failing means 
of subsistence; though there is reason to believe that in some 
cnses (us in Japan) it has been intentionally encouraged as a 
means of keeping down the population. 

If wi! look back to an extremely remote epoch, before 
man had arrived at the dignity of manhood, he would have 
been guided more by instinct and less by reason than are 
the lowest savages at the present time. Our early semi- 
human progenitors would not have practised infanticide or 
polyandry: for the instincts of the lower animals are never 
ao per^'erted *^ as to lead them regularly to destroy their 
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them from the loss of warmth, as the specieB, which inhahit 
thPcoldiT regione, are [irotoclwl by a thick layer of blubber, 
Berviug the same purpose as the fur of seals and oltcre, Ele- 
phntil£ and rh inoforoses are almost halrloss; and as certain 
extinct sppcics, which formerly lived vmder an Arctic cli- 
Rinte, wt-re covered with long wool or hair, it would almost 
appear as if the existing species of both genera had lost their 
hairy covering from exposure to heat. This appears the 
more proWble, as the elephants in India which live on ele- 
vatwi and cool distrirts are more hairy" than those nn the 
lowlands. May we then infer that man became divested of 
hair from having aboriginally inhabited some tropical land? 
That the hair is chiefly retained in the male sex on the chest 
and face, and in both sexes at the junction of all four limbs 
with the trunk, favours this inference — on the assumption 
that the hair was lost before man became erect: for the parts 
which now retain most hair would then have been most pro- 
tected from the heat of the sun. The crown of the head, 
however, oflers a cnrious exception, for at all times it must 
have l)een one of the most ezposed parts, yet it is thickly 
clothed with hair. The fact, however, that the other mem- 
berB of the order of Primates, to which man belongs, al- 
tliough inhabiting various hot regions, are well clothed with 
hair, generally thickest on the upper surface," is opposed 
In the supposition that man became naked through the 
action of the sun. Mr. Belt believes '"' Ihat within the trop- 
ics it is an advantage to man to be destitute nf hair, as he is 
thus enabled to tree himself of the multitude of ticks (ac-ari) 
«nd other parasites, with which he is often infested, and 
which sometimes cause ulceration. But whether this evil 
18 of sutlicient magnitude to have led to the denudation of 
hi@ body through natural selection, may be doubted, since 
none of the many t|uadrupeds inhabiting the tropica have, 
iu> far ns I know, acquired any specialised means of relief. 
The view which seems to me the most probable is tliat man, 
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eSposod to a struggU' for pxiBtonco. and consequently to 
rigid law of natural selection. Beneficial variatious of 
kinds will thus, either occasionally or habitually, have 
preserved and injuriotis ones eliminated. I do not reft 
to strongly- marked deviations of slriiclure, which 
only at long intervals of time, but to mere individual dif- 
ferences. We know, for intitauce, that the niiiscles of our 
hands and feet, which determine our powers of movement, 
are liable, like those of the lower animals," to imessant 
variability. If then tho progenitors of man inhabiting any 
district, especially one undergoing some change in its condi- 
tions, were divided into two equal bodies, the one half 
which included all the individuals beat adapted bj- their 
powers of movement for gaining stibsiatence, or for defend- 
ing themselves, would on an average survive in greater num- 
bers, and procreate more offspring than the other and lens 
well endowed half. 

Man in the rudest state in which he now exists is 
most dominant nninial that has ever api>eared on this 
He has spread more widely than any other highly organised 
form: and all others have yielded liefore him. lie mani- 
festly owes this imnieu^e superiority tn his intelleclual fac- 
ulties, to his social habits, which lead him to aid and defend 
hie fellon's, and to hia corporeal structure. The supreme 
importance of these characters has been proved by the final 
arbitrament of tlie battle for life. Through his powers of 
intellect, articulate language has been evolved; and on this 
his wonderful advancement has mainly depended. As lb; 
Chauncey Wright remarks:** "a psychological analysis ** 
the faculty of language shews, that even the smallest pi 
ficiency in it might require more brain power than the ^ 
eet proficiency in any other direction." He has invenl 
and is able to use various weapons, tools, traps, Ac, 
which he defends himself, kills or oatches prey, and otl 
wise obtains food. He has made rafts or canoes for fisliisg' 
or crossing over to neighbouring fertile islands. He has 
discovered the art of making fire, by which hard and stringy 
roots can be rendered digestible, and poisonous roots or herlw 
innocitous. This discovery of fire, probably the greatest ever 
made by man, excepting language, dates from before the 
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dawn of history. Tlieso scvfral invenli'ms, by wliich man in 
the rudeat state has become so pre-eminent, are the direft 
refiults ol the development of hia powers of observatiua, 
memory, curiosity, imagination, and reason, I cannot, there- 
fore, understand how it is that Mr. Wallace'^ niaintainB, 
that " natural selection could only have endowed the savage 
with a brain a little superior to that of an ape." 

Although the intellectual powers and social habita of 
man are of paramount importance to him, we must not 
underrate the importance of his bodily structure, to wliich 
subject the remainder of tliis chapter will be devoted; the 
development of the intellectual and social or mora! facul- 
ties being discussed in a later chapter. 

Even to hammer wilh precision is no easy matter, aa 
every one who has tried to learn carpentry will admit. To 
throw a stone with as true an aim as a Fuegian in defending 
himself, or in killing birds, refjuires the most consummate 
perfection in the correlated action of the muscles of the 
hand, arm, and shoulder, and, further, a fine sense of touch. 
In throwing a stone or spear, and in many other actions, a 
man must stand firmly on his feet: and this again demands 
the perfect co-adaptation of numerous muscles. To clup a 
flint into the rudest tool, or to form a barbed spear or hook 
from a bone, demands the use of a perfect hand; fur, as a 
most capable judge, Mr. Schoolcraft," remarks, the shaping 
fragments of stone into knives, lances, or arrow-heads, shews 
"extraordinary ability and long practice." This is to a 
great extent proved by the fact that primeval men practised 
a division of labour; each man did not manufacture his own 
flint tools or rude pottery, but certain individuals appear 
to have devoted themselves to such work, no doubt receiving 
in exchange the produce of the chase. Arehffiologists are 
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convinced that an enormous interval of time elapsed before 
our ancestors thought of grinding chipped tiints into smooth 
tools. One can hardly doubt, that a man-like animal who 
possessed a hand and arm sulTiciently perfect to throw a 
stone with precision, or to form a Hint into a rude tool, 
could, with sufficient practice, as far as mechanical skill 
alone is concerned, make almost anything which a civihsed 
man can make. The structure of the hand in this respect 
may be compared with that of the vocal organs, which in 
the apes are used for uttering various signal-cries, or, as in 
one genus, musical cadences; but in man the closely similar 
vocal organs have become adapted through the inherited 
effects of use for the utterance of articulate language. 

Turning now to the nearest allies of men, and therefore 
to the best representatives of our early progenitors, we find 
that the hands of the Quadrumana are constructed on the 
same general pattern as our own, but are far less perfectly 
adapted for diversified uses. Their hands do not serve for 
locomotion so well as the feet of a dog; as may be seen in 
such monkeys as the chimpanzee and orang, which walk 
on the outer margins of the palms, or on the knuckles."® 
Their hands, however, are admirably adapted for climbing 
trees. Monkeys seize thin branches or ropes, with the thumb 
on one side and the fingers and palm on the other, in the 
same manner as we do. They can thus also lift rather large 
objects, such as the neck of a bottle, to their mouths. Ba- 
boons turn over stones, and scratch up roots with their 
hands. They seize nuts, insects, or other small objects with 
the thumb in opposition to the fingers, and no doubt they 
thus extract eggs and the young from the nests of birds. 
American monkeys beat the wild oranges on the branches 
until the rind is cracked, and then tear it off with the fingers 
of the two hands. In a wild state they break ojwn hard 
fruits with stones. Other monkeys open mussel-shells with 
the two thumbs. With their fingers they pull out thorns 
and burs, and hunt for each other's parasites. They roll 
down stones, or throw them at their enemies: nevertheless, 
they are clumsy in these various actions, and, as I have 
myself seen, are quite unable to throw a stone with pre- 
cision. 

It seems to me far from true that because " objects are 
grasped clumsily '' by monkeys, " a much loss specialised 
organ of prehension " would have served them ^° equally 

•• Owen, * Anatomy of Vertebrates,' '» ' Quarterly Review,' April 1869, p, 
vol. iii. p. 71. 89^ 
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well witli their present hands. On the contrary, I sec no 
reason lo doubt tliat more perfi-etly consti'ucted hands would 
have been nn advantage to them, provided that they were 
not thus rendered less fitted for climbing troes. We may 
euspect that a hand ne perfect aa that of man would have 
b(%ii disadvantageoug for climbing; for the moat arboreal 
inoDlci>ys in the world, namely, Ateles in America, Colobus 
in Africa, and Hylobates in Asia, are either thumbless, or 
their toes partially cohere, bo that their liniba are converted 
into mere grasping hooks." 

As soon as some ancient member in the great series of 
the Primates came to be less arboreal, owing to a charge in 
its manner of procuring subaistenee, or to some change in 
the Burroiinding conditions, its habitual manner of pro- 
gression would have been modified: and thus it would have 
been rendered more strictly quadrupedal or bipedal. Ba- 
boons frequent hilly and rocky districts, and only from 
nocesBity climb high trees: " and they have acquired almost 
tlie gait of a dog. Man alone has become a biped; and we 
can. I Ihiuk, partly see how he has come to assume his erect 
Dttitude, which forms one of his most conspicuous charac- 
ters. Man could not have attained his present dominant 
pOBition in the world without the use of his hands, which 
are so admirably adapted to act in obedience to bis will, 
Sir C- Bell " insists that " the hand supplies all instruments, 
and by its correspondence with the intellect gives him uni- 
versal dominion." But the hands and arms could hardly 
have become perfect enough to have manufactured weapons, 
or to have hurled stones and spears with a true aim, as long 
fis they were habitually used for locomotion and for support- 
ing the whole weight of the body, or, as before remarked, 
BO long as they were especially fitted for climbing trees. Such 
rough treatment would also have blunted the sense of touch, 
on which their deliente use largely depends, From these 
causes alone it would have been an advantage to man to 
become a biped; but for many actions it is iudispensable 
that the anns and whole upper part of the body should be 
free; and be must for this end stand firmly on his feet. 
To gain this great advantage, the feet have been rendered 
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flat; and the great toe has been peculiarly modified, though 
this has entailed the alinoet complete loss of its power of pre- 
hension. It accords with the principle of the division of 
physiological labour, prevailing throughout the animal king- 
dom, that as the hands became perfected for prehension, the 
feet should have become perfected for support and locomo- 
tion. With some savages, however, the foot has not 
altogether lost its prehensile power, as shewn by their 
manner of climbing trees, and of using them in other 
ways.'* 

If it he an advantage to man to stand firmly on his feet 
and to have his hands and arms free, of which, from his 
pre-eminent success in the battle of life, there can be no 
doubt, then I can see no reason why it should not have been 
advantageous to tJie progenitors of man to have become 
more and more erect or bipedal. They would thus have been 
better able to defend themselves with stones or clubs, to 
attack their prey, or otherwise to obtain food. The best 
built individuals would in the long run have succeeded best, 
and have sur\'ived in larger numbers. If the gorilla and 
a few allied forma had become extinct, it might have been 
argued, with great force and apparent truth, that an animal 
could not have been gradually converted from a quadruped 
into a biped, as all the individuals in an intermediate condi- 
tion would have been miserably ill-fitted for progression. 
liut we know (and this is well worthy of reflection) that the 
anthropomorphous apes are now actually in an intermediate 
condition; and no one doubts that tfiey are on the whole 
well adapted for their conditions of life. Thus the gorilla 
runs with a sidelong shambling gait, but more commonly 
progresses by resting on its bent hands. The long-armed 
a|>es occasionally use their arms like crutches, swinging their 
bodies fonvan! between them, and some kinds of Hylobates, 
without having been' taught, can walk or run upright with 
tolerable (juickness; yet they move awkwardly, and much 
less securely than man. We see, in short, in existing mon- 
keys a manner of progression intermediate between that of 
a quadruped and a biped; but, as an unprejudiced judge'" 
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iDsUls. the anthropomorphous apes upproacti in structure 
more nearly to tlie bipetla] than to the qua dm pedal type. 

Ab the progenitors of man becunie more and more erect, 
with their haiiils and arms more and more modified for pre- 
hension and other purposes, witli their feet and Icrs at the 
same time transformed for (inn support and progression, 
endless other changes of structure would have become neces- 
sary. The pelvis would have to be broadened, the spine 
peculiarly funed, and the head fixed in an altered position, 
all which changes have been attained by man. Prof. Schaaff- 
hausen'" maintains that "the [lowerful mastoid processes 
of the human skull are the resuh of his erect position;"' 
and these processes are absent in the orang, cliim[janzee, 
&c., and are smaller in the gorilla than in man. Various 
other structures, which appear connected with man's, erect 
position, might here have been added. It is very difficuh to 
decide how far these correlated modifications are tlie result 
of natural selection, and how far of the Inberitid effects of 
the increased use of certain parts, or of the attion of one 
part on another, No doubt these means of change often 
co-operate: thus when certain nmacles, and the cre-st-* of 
bone to which they are attached, become enlarged h\ habit 
ual use, this shews that certain actions are habitualU per 
formed and must i>e serviceable. Hence the individuals 
which performed them best, would tend to sunive in greater 
ourabers. 

The free use of tlie arms and bands, jmrtly the cause 
and portly the result of man's erect position, appears to have 
led in an indirect manner to otiier modifications of struc- 
ture. The early male forefathers of man were, as previously 
Stated, probably funiisbed wiili great canine teeth; but as 
they gradually aciuired the babit of using stones, club&, or 
other weapons, for fighting with their enemies or rivals, they 
woald use tbeir jaws and leclb less and less. In this case. 
the jaws, together with the teeth, would become reduced 
in ajze, as we may fed almost sure from innumerable analo- 
gnuB caees. In a future chapter we shall meet with a closely 
psrallcl case, in the reduction or complete disappearance of 
the canine teeth in male ruminants, apparently in relation 
•ith the development of their horns: and in horses, in rela- 
tion to their habit of fighting with their incisor teetli and 
hoofs. 

"*"" t'"' Wmifiyc Form of ibn (' Anntomy of VcrtebnHm,' vol, it, 
B«vww,' Oct 1S«8, p. MS Owen in thJ higher ape.. 
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siiiflll strength and speed of man, and his slight power of 
discovering food or of avoiding danger hy smell. To thesL' 
deficiencies there might ho added one Btill more Herious. 
namely, that he eannot c-limh tjuiekly, and so escfljie from 
enemies. The loss of hair would not have been a great in- 
jury to the inhabitants of a warm country. For we know 
that the unclothed Fuegians can exist under a wretched 
climate. Wlien we compare the defenceless state of man 
with that of apes, we must remember that the great canine 
teeth with which the latter are provided, are possessed in 
their full development by the males alone, and are chiefly 
used by them for lighting with their rivals; yet the females, 
which are not thus provided, manage to survive. 

In regard to bodily size or strength, we do not know 
whether man is descended from some small species, like 
the chimpanzee, or from one us powerful as the gorilla; 
and, therefore, we cannot say whether man has become larger 
and stronger, or smaller and weaker, than his ancestors. 
We should, however, bear in mind that an animal possess- 
ing great size, strength, and ferocity, and which, like the 
gorilla, could defend itself from all enemies, would not per- 
haps have become social: and thia would most effectually 
have checked the acquirement of the higher mental quali- 
ties, such as syinpathy and the love of his fellows. Hence 
it might have been an immense advantage to man to have 
sprung from some comparatively weak creature. 

The small strength and speed of man, his want of natu- 
ral weapons, &c., are more than counterbalanced, firstly, by 
hia intellectual powers, through which he has formed for 
himself weapons, tools, &c., though still remaining in a bar- 
barous state, and. secondly, by his social qualities which 
lead him to give and receive aid from his fellow-men. No 
country in the world abounds in a greater degree with dan- 
gerous beasts than Southern Africa; no country presents 
more fearful physical hardships than the Aretie regions; yet 
one of the puniest of races, that of the Bushmen, maintains 
itself in Southern Africa, as do the dwarfed Esquimaux 
in the Arctic regions. The ancestors of man were, no doubt, 
inferior in intellect, and probably in social disposition, to 
the lowest existing savages; hut it is quite conceivable that 
they might have existed, or even riourished. if they had ad- 
vanced in intellect, whilst gradually losing their brute-like 
powers, such as that of climbing trees, &v. But these anr 
cestors would not have Iieen exposed to any special danger, 
even if far more helpless and defenceless than any exiatiaj 
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Smith, rppopiised liim with joy after an absence of nine 
inontlis. I had a dog who was savage and averse to alt 
strangers, uud I jmrposely tried liis memory afler uu ab- 
sence of five yeare and two days. I went near the stable 
where ho lived, and slmutcd lo him in my old manner; ho 
ehewed no joy. hut instanlly followed me out walking, and 
oheywl me, exuclly as if 1 hud parted with him only half 
sn hour hefore. A train of old nssociations, dormant dur- 
ing live yours, iiud (liua been instantaneously awakened in 
hie mind. Kven ants, as P. Iluber '" has clearly shewn, 
n-eognised their fellow-ante belonging to the same com- 
munity after a separation of four months. Animals can 
certfliuly by some means judge of the intervals of time be- 
tween recurrent events. 

The 1 maijinotion ia one of the highest prerogatives of 
man. By ibis faculty he unites former images and ideas, 
indenend'enlly of the will, and thus creates .brilliant and 
novel rcBults, A poet, as Jean Paul Richter remarks," 
" who must reflect whether lie shall make a character say 
res or no — to the devil with him; he is only a stupid corpse." 
lireaining gives u« the best notion of tliis power; as Jean 
Paul again says, "The dream is an involuntary art of 

!)oetrjv' The value of the products of our imagination 
lopeodfi of course on the number, accuracy, and clearness 
of our impressions, on our judgment and taste in selecting 
or rejecting the involuntary combinations, and to a cer- 
tain esli-nt on our power of voluntarily combining them. 
As dogs, cats, horses, and probably all the higher animals, 
even birds" have virid dreams, and this is shewn by their 
movements and the sounds uttered, we must admit that they 
pnfiscss some jiower of imagination. There must be some- 
thing special, which causes dogs to how] in the night, and 
esp«'ially during moonbght, in that remarkable and nielan- 
choly manner called laying. All dogs do not do so; and, 
according lo Houzeau." they do not then look at the moon, 
but at some Died point near the horizon. Houzeau thinks 
that their imaginntJons are disturbed hy the vague outlines 
of the surrounding objects, and conjure up before them 
fantastic images: if this he so, their feelings may almost 
be called superstitious. 

■•■I.Mlliriund(* FouroiiiClSId. p, i. liiii y. wX, [Iou«iiu no.vs Ihnl hl« 
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then we should never have l>een ahle to coDvince ourselvis 
that our high faculties had been gradually developed. But 
it can he shewn that there is no fundamental dilterence of 
this kind. \Vc must also admit that there is a much wider 
interval in mentnl powur hetn-een one of the lowest fishes, 
as a lamprey or lantelet, and one of the higher apes, than 
hetween an ape and man; jet this interval is filled up hj 
numherless gradations. 

Nor is the dilTerence slight in moral disposition between 
a barbarian, such as the man descrilwd by the old navigator 
Byron, who dashed his child on the rocks for dropping ■ 
basket of sea-urchins, and a Howard or Clarkson; and in 
intellect, between a savage who uses hardly any abstract 
terms, and a Newton or Shakspeare. Differences of this 
kind l>etween the highest men of the highest races and the 
lowest savages, are connected by the finest gradations. 
Therefore it Js possible that they might pass and be devel- 
oped into each other. 

My object in this chapter is to shew that there is no 
fundamental difference between man and the higher mam- 
mals in their mental faculties. Each division of the subject 
might have been extended into a separate essay, but muat 
here be treated briefly. As no classification of the mental 
powers has been universelly accepted, I shall arrange my 
remarks in the order moat convenient for my purpose; anl^ 
will select those facts which liave struck me most, with thfr' 
hope that they may produce s6me effect on the reader. 

With respect to animals very low in the scale, I shall 
give some additional facts under Sexual Selection, shewing 
that their mental powers are much higher than might have 
been expected. The variability of the faculties in the in- 
dividuals of the same species is an important point for ua, 
and some few iiluBtrationa will here Ije given. But it vould 
be snperfiuous to enter into many details on this head, for 
I have fonnd on frequent enquiry, that it is the unanimoiM- 
opinion of all those who have long attended to animals o£i 
many kinds, including birds, that the individuals differ 
greatly in every mental characteristic. In what mannex 
the mental powers were first developed in tlie lowest organ- 
isms, is as hopeless an enquiry as how life itself first origi- 
nated. These are problems for the distant future, if they 
are ever to be solved by man. 

As man possesses the same senses as the lower animal«^ 
his fundamental intuitiong must be the same. Man has alao 
Bome few instincts in common, as that of self-preservationj 



sexual love, the love of the mother for her new-born off- 
epring, tlie d(«ire jiossi.'ssed tiy the latter to suck, and bo 
forth. Hut man, perliaps, has somewhat fewer instineta 
than those possessed by the animals whicli come next to 
him in the series. The orang in the Knatern islands, and 
the chimpanzee in AfricD, build platforms on which they 
sleep; and, as both species follow the same habit, it might 
be argued tliat this was due to instinct, but we cannot feel 
Eure that it is not the result of both animals having similar 
wants, and ]Jossi!Ssing similar powers of reasoning. These 
apes, as we may assume, avoid the many poisonous fruits 
of the tropics, and man has no such knowledge: but as our 
domestic animals, when taken to foreign lands, and when 
firat turned out in tlie spring, often eat poisonous herbs, 
which they after«-ardB avoid, we cannot feci sure that the 
apes do not learn from their own experience or from that 
of their luirents what fruits to select. It is, however, cer- 
tain, as we shall presently see, that apes have an instinc- 
tive dread of serpents, and probably of other dangerous 
animals. 

The fewness and the comparative simplicity of the in- 
Btinets in the higher animals are remarkable in contrast 
with those of the lower animals. Cuvier maintained that 
instinct and intelligence stand in an inverse ratio to each 
other; and some have thought that the intellectual facul- 
ties jof the higher animals have been gradually developed 
from their instincts. But Pouchet, in an interesting essay,' 
has shewn that no such inverse ratio really exists. Those 
insecis which possess the most wonderful instincts are cer- 
tainly the most intelligent. In the vertebrate series, the 
least intelligent members, namely ^shes and amphibians, 
do not possess complex instincts; and amongst mammals 
the animal most remarkable for its instincts, namely the 
beaver, is highly intelligent, as will be admitted by every 
one who has read Mr. ^lorgan'a excellent work.' 

Although the first dawnings of intelligence, according 
to Mr. Herbert Spencer,* have been developed through the 
multiplication and co-ordination of reSex actions, and al- 
though many of the simpler instincts graduate into reflex 
actions, and can hardly be distinguished from them, as in 
the case of young animals sucking, yet the more complex 
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instincts seem to have originated independently of intelli- 
gence. I am, however, very far from wishing to deny that 
instinctive actions may lose their fixed and untaught char- 
acter, and be replaced by others performed by the aid of 
the free will. On the other hand, some intelligent actions, 
after being performed during several generations, become 
converted into instincts and are inherited, as when birds on 
oceanic islands learn to avoid man. These actions may 
then be said to be degraded in character, for they are no 
longer performed through reason or from experience. But 
the greater number of the more complex instincts appear to 
have been gained in a wholly different manner, through the 
natural selection of variations of simpler instinctive actions. 
Such variations appear to arise from the same unknown 
causes acting on the cerebral organisation, which induce 
slight variations or individual differences in other parts 
of the body; and these variations, owing to our ignorance, 
are often said to arise spontaneously. We can, I think, 
come to no other conclusion with respect to the origin of 
the more complex instincts, when we reflect on the marvel- 
lous instincts of sterile worker-ants and bees, which leave 
no offspring to inherit the effects of experience and of modi- 
fied habits. 

Although, as we learn from the above-mentioned insects 
and the beaver, a high degree of intelligence is certainly 
compatible with complex instincts, and although factions, 
at first learnt voluntarily can soon through habit be per- 
formed with the quickness and certainty of a reflex action, 
yet it is not improbable that there is a certain amount of 
interference between the development of free intelligence 
and of instinct, — which latter implies some inherited modi- 
fication of the brain. Little is known about the functions 
of the brain, but we can perceive that as the intellectual 
j)owers become highly developed, the various parts of the 
l)rain must be connected by very intricate channels of the 
freest intercommunication; and as a consequence each sepa- 
rate part would perhaps tend to be less well fitted to answer 
to particular sensations or associations in a definite and in- 
herited — that is instinctive — manner. There seems even .to 
exist some relation between a low degree of intelligence and 
a strong tendency to the formation of fixed, though not in- 
herited habits; for as a sagacious physician remarked to me, 
persons who are slightly imbecile tend to act in everything 
by routine or habit; and they are rendered much happier 
if this is encouraged. 



I have thought, this digression worth giving, becaase we 
msj easily underrate the mental powers of the higher ani- 
mals, and especially of man, when we compare their actions 
founded on the meniorj- of past events, on foresight, reason, 
and iniaginalion, with exactly similar actions instinctively 
performed by the lower animals; in this latter case the ca- 
pacity of performing such actions has been gained, step 
by step, through the variability of the mental organs and 
natural selection, without any conscious intelligence on the 
part of the animal during each successive generation, Xo 
doubt, as Mr. Wallace has argued,° much of the intelligent 
work done by man is due to imitation and not to reason; 
but there is this great differeuce between his actions and 
many of those performed by the lower animals, namely, 
tliat man cannot, on his first trial, make, for instance, a 
stone hatchet or a canoe, through his power of imitation. 
He has to learo his work by practice; a beaver, on the other 
hand, can make its dam or canal, and a bird its nest, as well, 
or nearly as well, and a spider its wonderful web, quite as 
well,' the first time it tries as when old and experienced. 

To return to our immediate subject: the lower animals, 
like man, manifestly feel pleasure and pain, happiness and 
misery. Happiness is never better exhibited thau by young 
animals, such as puppies, kittens, lambs, &c., when playing 
together, like our own children. Even insects play together, 
as has been descrilied Iiy that excellent observer, P. Iluber,' 
who saw ants chasing and pretending to bite each other, like 
so many puppies. 

The fact that the lower animals are c-ccited by the same 
emotions as ourselves is so well established, that it will 
not he necessary to weary the reader by many details. Ter- 
ror acts in the same manner on them as on us, causing the 
muscles to tremble, the heart to [wilpitate, the sphincters 
to be relaxed, and the hair to stand on end. Suspicion, the 
ofT&pring of fear, is eminently characteristic of most wild 
animals. It is, I think, impossible to read the account given 
by Sir E. Tennent, of the behaviour of the female elephants, 
nsed as decoys, without admitting that they inlentionally 
practise deceit, and well know what they are about. Cour- 
age and timidity are extremely variable qualities in the in- 
dividuals of the same species, as is plainly seen in our dogs. 

•'Ccinlributlons to the Theory of tarentin? wnrk, ' IIiirvMting AnW «nd 

Kaiural Sclepiion." IBTO, p. iis. Trnp-door Bpiilp™,' 1873, pn. 138, las. 

• For the eviJenco on this head, eeo • ■ Rechprehcs Hiir las Mtpunj ilea 

Hr. J. Tnhcrna Moggrrid^'s moat la- Founnii,' IBIP, p. 17S. 



THE DESCENT OF MAN. 

Tt IiBB, [ think, miw ItutTi slu'wii tiiat rnan and the higher 
nnimals, esjiecially the PrimateB, liave Boiiie few instinctH in 
common. All have tho same senses, intuitions, and t 
tions, — similar passions, BfFections, and emotions, even the 
more complex ones, sucfi as jealousy, suspicion, emulation, 
gratitude, and magna nimity; they practise deceit and are 
revengeful; they are sometimes susceptible to ridicuk-, and 
even have a sense of humour; they feel wonder and curi- 
osity; they possess the same faculties of imil-afiou, atten- 
tion, deliberation, choice, memory, imagination, the i 
ation of ideas, and reason, though in very different degrees. 
The individuals of the same species graduate in intellect 
from absolute imbecility to high excellence. They are also 
liable to insanity, though far lees often than in the case ot 
man.'" Nevertheless, many authors have insisted that man 
is divided by an insuperable barrier from all Ihe lower a 
mals in his mental faculties. I formerly made a collection: 
of above a score of such aphorisms, but they are almost 
worthless, as their wide difference and number prove the 
difficulty, if not the impossibility, of the attempt. It has 
been asserted that man alone is capable of progressive i 
provement; that he alone makes use of tools or fire, domeft- 
ticates other animals, or possesees property; that no animal 
has the power of abstraction, or of forming general c 
cepts, is self-conscious and comprehends itself; that no anin 
mal employs language; that man alone has a sense of beautj^ 
is liable to caprice, has the feeling of gratitude, niysterj^ 
&c.; l>eIieveB in God, or is endowed with a conscience. 
will hazard a few remarks on the more important and i 
teresiing of these points. 

Archbishop Sumner formerly maintained " that maoi 
alone is capable of progressive improvement. That he it 
capable of incomparably greater and more rapid improve* 
ment than is any other animal, admits of no dispute; and 
this is mainly due to his power of speaking and handing 
down his aoriuired knowledge. With animals, looking first 
to the individual, every one who has had any e.\perieno» 
in setting traps, knows that young animals can be caught 
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much more easily than old ones; ond they can be mudi 
more easily approached by an enemy. Even with respuct 
to old animals, it is iinposgible to catch many in the same 
place and in the same kind of trap, or to destroy them by 
the Sana- kind of poison; yet it is improbable that all should 
have partaken of the poison, and impossible that all should 
have W^n paught in a trap. They must leurn caution by 
seeing their brethren caught or poisoned. In North Amer- 
iiM, where the fur-liearing auimals have long been pursued, 
they exhibit, according to the unanimous testimony of all 
obeerverB, au almost incredible amount of sagacity, caution 
and cunning; but trapping has been there so long carried 
on, that inheritance may possibly have come into play. I 
have received several accounts that when telegraphs are 
first set up in any diatriet, many birds kill themselves by 
flying against the wires, but that in the course of a very 
few years they learn to avoid this danger, by seeing, as it 
would appi^ar, tbeir comrades killed.'' 

If we look to successive generations, or to the race, there 
is no doubt that birds and other animals gradually both 
acquire and lose caution in relation to man or other ene- 
mies; " and tiuB caution is certainly in chief part an in- 
herited habit or instinct, but in part the result of indi- 
vidual experience. A good observer, Ijeroy,'* states, that in 
districts where foxes are much hunted, the young, on first 
leaving their burrows, are incontestably much more wary 
than the old ones in districts where they are not much dia- 
turlied. 

Our domestic dogs are descended from wolves and jack- 
als." and though they may not have gained in cunning, 
and may have lost in wariness and suspicion, yet they have 
progreased in certain moral qualities, such as in affeclion, 
trust-worthiness, temper, and probably in general intelli- 
gence. The common rat has conquered and beaten si-veral 
other species throngbout Europe, in parts of North Amer- 
ica, Now Zealand, and recently in Formosa, as well as on 
the mainland of China. Mr. Swinhoe/' who describes these 
two latter cases, attributes the victory of the common rat 
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nnthropomorphoiis apes, guided probably by instin«t, fciiQd' 
for then)flGlvc§ ti-mporary platforms; but as many instincts 
arc Iflryely fontrolled by reason, the simpk-r onus, buiA 
as this uf building a platform, mi(;ht readily pasa into i 
voluutary and conscious act. The oraog i& known to covet 
itself at night with (he leaves of the PandanuB; and Breha, 
states that one of his baboons used to protect itself froif 
the heat of the sun by throwing a airaw-mat over its head. 
In tliese soveral habits, we probably see the first steps to' 
wards sonic of the simpler arts, such as rude archilectuTf 
and dress, as tliey arose amongst the early progenitors oj 
man. 

Abslracfwti, General Cotictptions, Sdf-riiin 
Mental Individuality. — It would be very difficult for anj 
one with even much more knowledge than I possess, I 
determine bow far animals exhibit any traces of these high 
mental powers. This difficulty arises from the impossibit 
ity of judging what passes through the mind of an animal 
and again, the fact that writers differ to a grerit extent in tiu 
meaning which they attribute to the above tenns, causes | 
further difficulty. If one moy judge from various articlei 
which have Ik-cu published lately, the greatest stress a 
to be laid on the supposed entire absence in animals of thl 
power of abstraction, or of forming general concents. Bu 
when a dog sees another dog at a distance, it is often clea 
that he perceives that it is a dog in the abstroct; for.whei 
he gels nearer bis whole manner suddenly changes, if th 
other dog be a friend. A recent writer remarks, that in a 
such cases it is a pure assumption to assert that the meuta 
act is not essentially of the same nature in the animal as i: 
man. If either refers what he perceives with his sensea t 
a mental concept, then so do both," ^lien I say to m 
terrier, in an eager voice (and I have made the trial man; 
times), " Hi, hi, where is it? " she at once takes it as a sigi 
that something is to be hunted, and generally first looK 
quickly all around, and then rushes into the nearest thickel 
to scent for any game, but finding notliing, she looks up tnt 
any neighbouring tree for a squirrel. Now do not thai 
actions clearly shew that she had in her mind a genort 
idea or concept that some animal is to be discovered an 
hunted? 

It may be freely admitted that no animal is self-coB 
scious, if by this term it is implied, that he reflects ud such 
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points, as whence he coniss or whither he will go, or what 
ia life and denth, and so forth. But how i>nn we fed sure 
that an old dog with an expellent memory and Bome power 
of imagination, as shewn l>y his dreunis, never n-fleetB on 
his (lasi pleasures or pains in the chase? And this would 
l>e a form of self-ton«'iousne86. On the other hand, as 
Diichncr " has remarked, how little can the hard-worked 
wife (jf a degraded Australian savage, who uses very few 
abstnid wortls, and cannot count above four, exert her self- 
consciousDeHs, or rellect on the nature of her own existence. 
It is gcnemlly admitted, that the higher animals ptwsess 
rot-morj'- attention, association, and even some imagination 
and reason. If these powers, which differ much in differ- 
ent animals, are capable of improvement, there seems no 
crrat improlHibility in more com|ile.i faculties, such as the 
nigher forms of abstraction, and self-consciousness, &c., hav- 
ing Ix-en evolved through the development and combination 
of the simpler ones. It has lieen urged against the views 
bero muintfline«] (hat it is impossible to say at what point 
in the ascending scale animals become cajiable of abstraction, 
&c.; but who can say at what age this occurs in our young 
children? We see at least that such powers are developed 
in children by imperceptible degrees. 

That animals retain their mental individuality is iin- 
quest ionablc. WTien my voice awaktni-d a train of old 
awoc-iutions in the mind of the before-mentioned dog, he 
must liave retained his mental individuality, although every 
atom of his brain had probably undergone change more than 
once during the interval of five years. 'I'his dog might have 
brought forward Ihe argument lately advanced to crush 
all evolntioniste, and said, " I abide amid all mental moods 
and nil material changes. . . . The teaching tlial atoms 
Uave their iniprefwions as legacies to other atoms fulling 
into the plaw-a they have vacated is contradictory of tlie 
utlcnince of consciousnefiB, and is therefore false; "but it is 
the teaching necessitated by evolutionism, consequently tlie 
hypolhesis is a false one." " 

Language. — This faculty has j'nstly been considered as 
one of the chief distinctions belween man and the lower 
■nimnU. But man. as a highly competent judge. Arch- 
bishop Whately remarks, "is not the only animal that can 
inake use of language to express what is passing in his mind, 
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Hnd ran understand, more or less, what is so expressed hy 
aniither." *' In Paraguay tlie Cfhn.< <nnr(e when cscitwl 
utters at least &ix distinct sounds, which excite in other 
monkeys similar emotions,** The movements of the fea- 
tures and gestures of monkeys are understood by us, and 
they partly understand ours, as Rengger and others declare. 
It is a more remarkable tact thai the dog, since being domes- 
ticated, has learnt lo bark '" in at least four or five distinct 
tones. Although harking is a new art. no doubt the wild* 
parent-speeies of the dog es]trcssed their feelings by cries 
of various kinds. With the domesticated dog we have the 
hark of eagerness, as in the cliusc; that of auger, as well as 
growling; the yelp or howl of despair, as when shut up; 
the baying ut night; the bark of joy, as when starting on 
a walk with his master; and the very distinct one of de- 
mand or sujiplii-atiou, as when wishing for a door or window 
to be opened. According to Houzeau. who paid particular 
attention to the subject, the domestic fowl utters at least a 
dozen significant sounds.'" 

The habitual use of articulate language is, however, 
peculiar to man; but he uses, in common with the lower ani- 
mals, inarticulate cries to express his meaning, aided by 
gestures and the movements of the muscles of the faoe." 
This especially holds good with the more simple and vivid 
feelings, which are but little connected with our higher in- 
telligence. Our cries of pain, fear, surprise, anger, together 
with their appropriate actions, and the murmur of 
mother to her beloved child, are more expressive than any 
words. That which distinguishes man from the lower eiii- 
mals is not the nndcrstanding of articulate sounds, for, 
as every one knows, dogs understand many words and sen- 
tences. In this respect they are at the same stage of de- 
velopment Bs infants, between the ages of ten and twelve 
months, who understand many words and short seuteuccs, 
hut cannot yet utter a single word. It is not the mere 
articulation which is our distinguishing cliaracler, for per- . 
rots and other birds possess this power. Nor is it the men 
capacity of connecting definite sounds with definite idess; 
for it ia certain that some parrots, which have been tatight 
to speak, connect unerringly words with things, and persMU- 
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with events," Tbe lowor aniinnls differ from man solely 
ill Ilia «dniost infinitely lorper jiower of associating together 
the most diversified bouihIh and ideas; and this obviously 
dv|ii-n(ls on Uie hiyli development nf liis mental powers. 

Ah Home Tooke. one of the founders of the noble sci- 
ence of [iliilology, olisiTves, language is an art, like brewing 
or baking; but writing would have been a better simile. 
It cprlaitiiy is not a tnie instinet, for every language has to 
be learnt. It ditfers. however, widely from all ordinary arts, 
fur inau lias an instinctive tendency to speak, as we sec in 
the babble of our young children; whilst no child has on 
inittinctiv^G tendency to brew, bake, or write. Moreover, no 
philologist now supposes that any language has been de- 
lilwmlely invented; it lias been slowly and unconsciously 
developed by many steps.'* The sounds uttered by birds 
oir«;r in several respects the nearest analogy to language, 
for all the menilwrs of the same s|>ecie8 utter the same in- 
stinctive cries expressive of their emotions; and all Ihe 
kinds which sing, exert llicir power instinctively; but the 
actual song, and even the call-notes, are learnt from their 
parvDts or foster-parents. These sounds, as Daines Bar- 
rington'* has proved, "are no more innate than language 
is in man." The first attempts to sing " may be compared 
to the imperfect endeavour in a child to babble."' The 
young males continue practising, or as the bird-catchers 
say, " recording.'' for ten or eleven months. Their first 
essays show hardly a rudiment of the fuliu'e song; but as 
they grow older we can perceive what they are aiming at; 

Mi-ntnTw,' l"m, ij. n, snn. Dr. 
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aod at lust they are said "' to sing their song rouinl." Nost- 
lings which have learnt llie eong of a distinct ajx'cies. as with 
the canary-birtis educated in the Tyrol, tench and tran^Tnit 
their new song to their offspring. The sHghl natural dif- 
ferences of song in tlie same species inhiibitiii;; diffen;nt 
districts may bo appositely compared, us Barnngton re- 
marks, " to provincial dialects; " and the' songs of allied, 
though distinct species may be compared with the languages 
of distinct races ot man. I have given the foregoing de- 
tails to shew that an instinctive tendency to acquire an art 
is not peculiar to man. 

With respect to the origin of articulate language, after 
having read on the one side tlie highly interesting works 
of Mr. Hensleigh WedgH-ood, the Rev. F, Farrar, and Prof. 
Schleicher,*' and the celebrated lectures ot Prof. Max Mill- 
ler on the other side, I cannot doubt that language owes 
its origin to the imitation and modilication of various natn- 
ral sounds, the voices of other animals, and man's own in- 
stinctive cries, aided by signs and gestures. When we treat 
of sexual selection we shall see that primeval man, or rather 
some early progenitor of man, probably first used his roiew 
in producing true musical cadences, that is in singing, as 
do some of the gibbon-apes at the present day; and we may 
conclude from a widely-spread analogy, that this power 
would have been especially exerted during the courtship of 
the sexes, — would have expressed various emotions, such aa 
love, jealousy, triumjih.^and would have served as a chal- 
lenge to rivals. It is, therefore, probable that the imitatioa 
of musical cries by articulate sounds may have given rise to 
words expressive of various complex emotions. The strong, 
tendency in our nearest allies, the monkeys, in microcepha- 
lous idiots," and in the barbarous races of mankind, to imi-* 
tate whatever they hear deserves notice, as bearing on tJis 
subject of imitation. Since monkeys certainly understand 
much that is said to them by man, and when wild, utter 
signal-cries of danger to their fellows;" and since fowls' 
give distinct warnings for danger on the ground, or in the 
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slcy from hawks (both, aa well as a third cry, intelligible to 
dogsj,'* may iiul boibc unusually wist- ape-like animal have 
imitated the gnwl of a iMast of prey, and thus told his 
follow -monkeys the nature of the expected danger? This 
wodM have been a first step in the formation of a language. 
Afl the voice was used more and more, the vocal organs 
would liavc bceu strengthened and perfected through the 
principle of the inherited effects of use; and this would have 
reacted on the [xmer of speech. But the relation between 
the continued use of language and the development of the 
brain, has no doubt lieen far more important. The mental 
powers in some early progenitor of man must have been 
more highly developed than in any existing ape, before even 
the most imperfect form of siieech couM have come into 
tiw;; but we may confidently believe that the continued 
use and advancement of this power would have reacted on 
the mind itself, by ennbling and encouraging it to carry on 
long trains of thought, A complex train of thought can 
no more be carried nn without the aid of words, whether 
Spoken or silent, than a long calculation without the use 
of figun^ or algebm. It appears, also, that even an ordi- 
nary train of thought almost requires, or is greatly facili- 
tated by some form of language, for the dumb, deaf, and 
blind girl, Laura llridgman, was observed to use her fingers 
whilst dreaming." Nevertheless, a long succession of vivid 
and connectetl ideas may pass through the mind without the 
aid of any form of language, as we may infer from the 
moviemouts of dogs during their dreams. We have, also, 
ewn that animals arc able to reason to a certain extent, 
manifestly without the aid of language. The intimate con- 
owtion Initween the brain, as it is now developed in us, 
and the faculty of speech, is well shewn by those curious 
«»»« of bniin-diwBse in which speech is specially affected, 
as when the power to remember substantives is lost, whilst 
other wonls can be correctly used, or where substantives of 
a certain class, or all except the initial letters of substantives 
and proper names are forgotten."" There is no more im- 
protmbility in the continued use of the mental and vocal 
organs leading to inherited changes in their structure and 
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functions, than in Ihc case of hand -writing, which dujicuds 
jmrtly on the form of the hand and partly on tlie disposi- 
tion of the miuO; and handwriting is certainly iniieriled." 

Several writers, more e!S|iecially Prof. Max Hiillcr.°° 
have lately insisted that the use of lanffiiage implies this 
pnwer of loriiiiug general coneepts; and llial us no aaiinals 
arc supposed to pof<sci« this power, an inipussahle harrier 
h formed hetween them ami man.'" With respect to ani- 
mals, I have already endeavoured to shew that they have this 
power, at least in a rude and incijneut degris!. As far aa 
concerns infants of from ten to eleven months old, and deai- 
mutea, it seems to me incredible, thut they should be able 
to connect certain sounds with certain general ideas as 
ijiiiekly as they do, unless such ideas were already formed 
in Iheir minds, Tiie same remark may he extended to the 
more intelligent animals; as Jlr. Leslie Stephen observes," 
" A clog frames a general concept of cats or sheep, and 
knows the corresponding words as well as a philosopher. 
And the capacity to understand is as guoil a proof of vocal 
inteiligence, though in an inferior degree, as the capacity 
to apeak." 

\Miy the organs now used for speech should have been 
originally perfected for this purpose, rather than any other 
organs. It is not difficult to see. Ants have considerable 
[wwers of interconiinunicaliun by means of their antt'nnse, 
as sliewii by Ilulior, who devotes a whole chapter to their 
language. We might have used our fingera as efficient in- 
struments, for a person with practice can report to a deaf 
man every word of a speech rapidly delivered at a public 
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mcvting; but the lo^ of oar hands, whilst thus employed, 
would have beoo a serious iuconvenieute. As all the higher 
inauimab imbscm vuimiI organs, uonstrueted on Die name 
genoral plun as ours, und used as s means of commuuicjitioii, 
il was obviously probable that those same organs would 
be still (urther developed if the power of communication 
had to lie improved; and this has been effected by the aid 
of adjoining and well adapted {>artE, namely the tonj^ue and 
lips," nie fact of the higher apes not using their vocal 
orgiins for s|>eech. no doubl depends on their intelligence not 
having been sufficiently advanced. The possession by them 
gf organs, which wilh bmg-continued practice might have 
been used for speech, although uot thus used, is paralleled 
by the case of many birds which po|sesB organs fitted for 
siting, though they never sing. 'fnuB, the nightingale 
ana crow have vocal organs similarly const rue tet'., thesu 
being used by the former for diversified song, and by Uie 
latter only for croaking." If it he asked why apes have 
not had their intellects developed to the same degree as 
that of man, general causes only can be assigned in answer, 
and it is unreasonable lo expect any thing more definite, 
considering mir ignorance with respect to the successive 
tiugve of development through which each creature has 
psssed. 

The formation of different languages and of distinct 
BDecies. and the proofs that both have been developed 
tlirough « gradual process, are curiously parallel." Hut 
wo can trace the formation of many words further back 
than that of s}>ecie8. for we can jierceivo how they actually 
arose from the imitation of various sounds, AVe find in dis- 
tinct lHiigua);cs striking homologies due to community of 
dpsrent, and analogies due to a similar process of formation. 
The inaniiiT in which certain letters or sounds change when 
otlier« change is very like correlated growth. We have in 
lioth cases the reduplication of parts, the effects of long- 
cuntinaed use, and so forth. The frequent presence of 
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rudiments, both in langiingps and in speeieB, is still mora 
remarkable. The letter wi in tliu word am, means I; 
that in the expreseaon / am. a siii>erfluoufi and usclese rudi- 
ment has \nvo retained. In tlie Ejieiliiig also of words, letten 
often remain as the rudiments of ancient forms of prouunci-- 
atinn. Languages, likt* orgauie beings, can be dassc^d in 
groups under groups; and they can be clasBod cither natu; 
rally according to descent, or artificially by other chanic* 
tefR. Dominant languages and dialects spread widely, an^ 
lead to the gradual extinction of other tongnes. A lan- 
guage, like a s])ecies, when once extinct, never, as Sir Ci. 
Lyell remarks, reappears. The same language never hU 
two birtii-]ilaceB. Distinct languages may be crossed i 
blended together."* We see variability in every tongue, and 
new words are continually cropping Up; but as there ia a 
limit to the iKiwers of the memory, single words, like wbolfl 
languages, gradually become extinct. As Max Sliiller" has 
well remarked; — " A struggle for life is constantly g 
on amongst the words and grammatical forms in each Ian' 
guage. The better, the shorter, Uie easier forms are coa< 
Btantly gaining the upper hand, and they owe their su 
to their own inherent rirtne." To these more importaDJ 
causes of the 8ur\iva! of certain words, mere novelty aiK 
fashion may be added; for there is in the mind of man i 
strong love for slight changes in all things. The surviva 
or preservation of certain favoured words in the strugglf 
for existence is natural selection. 

The perfectly regular and wonderfully complex cou 
stniction of the languages of many barbarous nations hai 
often l>een advanced as a proof, either of the divine ori^i 
of these lan^iagea. or of the high art and former dviliaa 
tion of their founders. Thus F. von Schlegel writes: " Ii 
those languages which nnpear to be at the lowest grade e 
intellectual culture, we frequently observe a very high Bn( 
elaborate degree of art in their grammatical structure. Thii 
is especially the case with the Bas<(ue and the Lapponiaii 
and many of the American languages." " But it ia assured 
ly an error to speak of any language as an art, in the s ^^ 
of its having i)een elaborately and methodically formed 
Philologists now admit that conjugations, declensions, ftc. 
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originally existed as <Hetiiift words, since joined topctlier; 
anu aseuch woixls express the most obvioimrelntione between 
objects and pereonci, it is not surprieiTig tiiat tli(.-y should 
have I>M?n iitied by tiie men of most races during the earliest 
Agee. With respect to perfection, the following illustra- 
tion will iK'gf shew how easily we may err: a Crinoid some- 
times coni^ists of no less than 150,000 pieces of shell," all 
armnged with perfect sjTnmetry in radiating lines; hut a 
naturalist does not eoncider an animal of this kind as more 
perfect than a hilateral one with comparatively few parts, 
and with none of these parts alike, excepting on the oppo- 
site sides of the hody. He justly considers the dilTcrentia- 
tion and specialisation of organs as the test of perfection. 
So with languages: the most symmetrical and complex ought 
not to be ranked above irregular, abbreviated, and hastard- 
iaed languages, which have borrowed expressive words and 
useful forms of construction from various conquering, con- 
quered, or immigrant races. 

Prom these few and imperfect remarks I conclude that 
tho extremely complex and regular construction of many 
barbarous languages, is no proof that they owe their origin 
to a special act of creation." Nor, as we have seen, does the 
faculty of articulate speech in itself offer any insuperable 
objection to the belief that man has been developed from 
eomo lower form, 

Stnse nf Reality, — This sense has been declared to be 
peculiar to man. I refer here only to the pleasure given 
by certain colours, forms, and sounds, and which may fairly 
be called a sense of the beautiful; with cultivated men such 
sensations are. however, intimately associated with complex 
i^eas and Irains of thought. When we behold a male bird 
olaborately displaying his graceful plumes or splendid col- 
ours before the female, whilst other birds, not thus deco- 
ralcd. make no such display, it is im[X)ssible to doubt that 
bIio admires the beauty of her male partner. As women 
everywhere deck themselves with these plumes, the beauty 
of such ornaments cannot be disputed. As we shall Ree later, 
the nests of humming-birds, and the playing (iassages of 
bowvr-hirds are tastefully ornamented with gaily-coloured 
objects; and this shews that they must receive some kind 
of jileasure from the Sight of such things. With the great 
majorily of aninials however, the tasle for the beautiful is 

'I Bucklmd, ' BridpiwBtri Trpntiac,' nliflcBtinn of lanBUnBw. hj Sir J. Lnlv- 
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confined, as far as wo can jnd^e, to the attractions of the 
opposite 8('K. The sweet strains pimred forth by many male 
binis during the Beason of love, are certainly admired by the 
females, of which fact evidence will hereafter Ijc given. If 
female birds had been incapable of appreciating the beauti- 
ful colours, the ornaments, and voices of their male part- 
ners, all the labour and anxiety exhibited by the latter in 
displaying IheJr charms before the females would have been 
thrown away: and this it is imiJosaible to admit. Why cer- 
tain bright colours should excite pleasure cannot, 1 pre- 
sume, be explained, any more than why certain flavours and 
scents are agreeable; but habit has something to do with 
the result, for that which is at first unpleasant to our senses, 
ultimately becomes pleasant, and habits are inherited. With 
respect to sounds, Ilelmholtz has explained to a certain 
extent on physiological principles, why harmonies and cer- 
tain cadences are agreeable. But besides this, sounds fre- 
quently recurring at irregular intervals are higlily disagree- 
able, as every one will admit who has listened at night to 
the irregular flapping of a rope on board ship. The same 
principle seems to come into play with vision, as the eya 
prefers symmetry or figures witli some regular recurrence. 
Patterns of this kind are employed by even the lowest sav- 
ages as ornaments; and they have been developed through 
sexual selection for the adornment of some male animals. 
Whether we can or not give any reason for the pleasure thag 
derived from vision and hearing, yet man and many of th« 
lower animals are alike pleased by the same colours, grace- 
ful shading and forms, and the same sounds. 

The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a sjiecial oahirc in the huinatf 
mind; for it differs widely in the different races of man, 
and is not quite the same even in the dilTcrent nations ol 
the same race. Judging from the hideous ornaments, ai 
the equally hideous music admired by most savages, it niig.._ 
be urged that their aesthetic faculty was not so highly de- 
veloped as in certain animals, for inslance, as in birds. 01 
viously no animal would be capable of admiring such seem 
88 the heavens at night, a beautiful landscape, or refined 
music; but such high tastes are acquired through culture, 
and depend on complex associations; they are not enjoyed 
by barbarians or by uneducated persons. 

Many of the faculties, which have been of inestimabte 
service to man -for his progresaive advancement, sncb oi 
the powere of the imagination, wonder, curiosity, an aode- 
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filled MDec of Ijenuh.', a tcndcney to imitation, and the lose 
of escitemeni or novelty, tould hardly fail to lead to cn- 
pricioiu L'hangitf uf t-ustom? and fashiuus. 1 bave alluded to 
tJiis poiut. lipcouse a retent writer '* has oddly fixed on 
Caprice " as oue of the most remarkable and typical differ- 
ences between savages and brutes." But not only can we 
partially understand how it is that man is from varioHO con- 
flicting inlluences rendered capricious, but that the lower 
Bniniak are, as we shall hereafter see, likewise capricious in 
their alfections, aversions, and sense of beauty. There is 
also reason to suspect that they love novelty, for its own 
sake. 

Belitf in Ood — Jleligion. — There is no evidence that man 
was aburiginally endowed with the ennobling belief in the 
existence of an Omnipotent God. On the contrary there 
is ample evidence, derived not from hasty travellers, but 
from men who have lonn resided with savages, that numer- 
ous races have existed, ami i-till exist, who have no idea of 
one or more gods, and who have no words in their languages 
to exprees such an idea." The question is of course wholly 
distinct from that higher one, whether there exists a Creator 
and Huler of the universe; and this has been answered in 
the atlirmalive by some of the highest intellects that have 

'.(, however, wo include under the term " religion " the 
helief in unseen or spiritual agencies, the case is wholly dif- 
ferent; for this belief seems to be universal with the less 
civilistil races. Nor is it difficult to comprehend how it 
arose. As soon as the important faculties of the imagina- 
tion, wonder, and curiosity, together with some power of 
reasoning, had become partially developed, man would natu-' 
rally crave to understand what was passing around him, 
and would have vaguely speculated on his own existence. 
As Mr. M'Lennan ■' has remarked, " Some explanation of 
the phenmnena of life, a man must feign for himself, and 
to judge froiii the univcrsalily of it, the simplest hypothesis, 
and the first to occur to men. seems to have been that natu- 
ral phenomena are ascribable to the presence in animals, 
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plants, and things, and in the forces of nature, of eiich 
spirits prompting to action as men are conscious tlicy tlieni- 
selvee posaeaa." It is also probable, as Mr. Tylor has shewn, 
thut dreams may have first given rise lo itiu notion of spirits; 
for savages do not readily dislinguisii between subjectiv 
and objective impressions. When a savnge dreams, th 
figures which appear before him are heUcvt'd to have come 
from a distance, and to etand over him; or "the soul of 
the dreamer goes out on its travels, and comes borne with 
a remembrance of what it has seen," '" But unli! the facul- 
ties of imagination, curiosity, reason, &c,, lind ticen fairly 
well developed in the mind of man, his dreams would not 
have le<l him to believe in spirits, any more than in the case 
of a dog. 

The tendency in savages to imagine tliat natural objects 
and agencies are animated by spiritual or Uving esBenoes, 
is perhaps illustrated by a httle fact which I once noticed; 
my dog, a full-grown and very sensible animal, was lying 
on the lawn during a hot and still day; but at a little dis- 
tance a slight breeze occasionally moved an open parasol, 
which would have been wholly disregarded by t!ie dog, had 
any one stood near it. As it was, every time that the para- 
sol slightly moved, the dog growled fiercely and barked. 
He must, I think, have reasoned to himself in a rapid and 
unconscious manner, that movement without any apparent 
cause indicated the presence of some strange living agent^ 
and that no stranger had a right to be on his territory. 

The hplicf in spiritual agencies would easily pass into 
the lielief in the existence of one or more gods. For savages 
would naturally attribute to spirits the same passions, the 
same love of vengeance or simplest form of justice, and the 
same affections which they themselves feel. The FuegianS' 
appear to be in this respect in an intermediate condition, 
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for when the sargeoo on board the " Beagle " shot some 
yuang ducklings as epetimens, York Hiueter declared in 
the niiist solemn marner, '■ Oh, Mr. Bynoe, much rain, much 
snovr, blow much: " and this was evidently a retributive pun- 
isliment (or wQstin^ human food. So again ho related how, 
when his brother killed a " wild man." storms long raged, 
much rain and snow fell. Yet we could never discover that 
the Fuegians believed in what we should call a God, or 
prncliseii any religious rites; and Jemmy Button, with jiisti- 
tiiible pride, stoutly maintained that tlierc was no de\-il in 
his land. This latter assertion is the more remarkable, as 
with BflvagCB the belief in bad spirits is far more common 
than tliat In good ones. 

The feeling of religious devotion is a highly complex 
one, conaiating of love, complete submission to an exalted 
snil mysterious superior, a strong sense of dependence," 
fear, reverence, gratitude, hope for the future, and perhaps 
oilier eleiricnts. No being could experience so complex an 
emotion until advanced in his intellectual and moral facul- 
ties to at least a moderately high level. Nevertheless, we 
eee some distant approach to this state of mind in the deep 
love of a dog for his master, associated with complete aub- 
miesion, some fear, and perhaps other feelings. The be- 
haviour of a dog when returning to his master after an ab- 
M'nee, and, a» I may add, of a monkey to his beloved keeper, 
is widely different from that towards their fellows. In the 
lalter case the transports of joy appear to be somewhat less, 
and the sense of equality is shewn in every action. Professor 
Braubuch goes so far as to maintain that a dog looks on his 
master as on a god." 

The same high mental facuHiea which first led man to 
believe in unsi'en spiritual agencies, then in fetishism, poly- 
theism, and ultimately in monotheism, would infallibly lead 
him, as long aa his reasoning powers remained poorly de- 
veloped, to various strange superstitions and customs. Many 
of these are terrible to think of — such as the sacrifice of 
human beings to a blood-loving god; the trial of innocent 
persons by the ordeal of poison or fire; witchcraft, &c. — 
yet it is well occasionally to reflect on these superstitions, 
for they shew ua what au infinite debt of gratitude we owe to 
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the improvement of our reasoii, to science, nnd to our ao 
cumulated knowledge. As Sir J. Lubboek'" has wpU ob- 
served, " it is not too much to §ay that the horrible dread 
of unknown evil bangs like a thick cloud over suvago life, 
and embitters every |>lensure."' These miaernble and indi- 
rect consequences of our highest faculties may he coitipared 
w'ltii the incidental and occasional mistakes of the instincts 
of the lower animals. 
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I FULLY subscribe to the judgment of those writers ' 
who maintain that of nil the differences between man and 
the lower animals, the moral sense or conscience is by far 
the most important. This sense, as Mackintosh * remarks, 
" has a rightful supremacy over every other principle of 
human action; " it is summed up in that short but imperious 
word imi/hl, so full of high significance. It is tlie niost noble 
of all the attributes of man. leading him without a moment's 
hesitation to risk his life for that of a fellow-creature; or 
after due deliberation, impelled simply by the deep feeling 
of right or duty, to sacrifice it in some great cause. Im- 
manuel Kant exclaims, " Duty! Wondrous thought, that 
workcst neither by fond insinuation, flatter}', nor by any 
threat, hut merely by holding up thy naked law iu tbe soul, 
and so extorting for thyself always reverence, if not always 
obedience; before whom all appetites are dumb, howeyer 
secretly they rebel; whence thy original?"' 
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Tills great (jnestioTi hns been diacnseod by many writers * 
of consajDinale ability: ant! my sole excuse for toueblng on 
it, is Uitf iinfKiRsiliiUty of here passing it over; and because, 
as fur as I know, no one has approaehed it exclusively from 
the sidi; of natural history. The investigation possesses, 
abo, some iDdependeut interest, as an attempt to see how far 
llie Etudy of the lower aninuits throws light on otie of the 
highest psycliioal faculties of man. 

The following protmsitiun seems to mc in a high degree 
prohahle — namely, that iiny animal whatever, endowed with 
wvll-marked social instincts,* the parental and filial affections 
bnng here incloded, would inevitably acquire a moral sens^ 
or conscience, as soon as its intellectual powers had becomw 
as woll, or nearly as well developed, as iu man. For, firstly, 
the Boeiai instincts lead an animal to take pleasure in the 
society of it« fellows, to feel a certain amount of sympathy 
with thi'in, and to perform various services for them. The 
eerriees may I>e of a definite and evidently instinctive na- 
ture; or there may be only a wish and readiness, as with 
meet of the higher social animals, to aid their fellows in 
certain genitral ways. Uut lliese feelings and services are by 
no means extended to all the individuals of the same species, 
only to thoee of the same association. Seronilty. as soon aa 
the mental faculties had become highly developed, images 
of all [Mst actions and motives would he incessantly jiassing 
through the brain of each individual: and that feeling o£ 
diffiMlisfactiun, or even mlserj', which invariably results, as 
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we shall horoafier see, from any imaatisfiod instinct, would 
arise, as often as it was percdved tliat the umluring and 
always present eocial inKtinct had yielded to sortie other in- 
stinct, at the time stronger, but neither enduring in its na- 
ture, nor leaving behind it a very vivid impression. It ia 
clear that many instinctive desires, such as that of hunger, 
are in thuir nature of short duration; and after being satis- 
fied, are not readily or vividly recalled. Thirdly, after the 
[Tower of language had been acquired, and the wishes of 
the community could be expressed, the common opinion 
how each member ought to act for the public good, would 
naturally become in a paramount degree the guide to aetion, 
But it should be borne in mind that however great weight 
wo may attribute to public opinion, our regard for the appro- 
bation and disapproMtion of our fellows depends on sym- 
pathy, which, as we shall see, forms an essential pni-t of the 
social instinct, and is indeed its foundation-stone. Lastly, 
habit in the individual would ultimately play a very im- 
portant [lart in guiding the conduct of each member; for 
the social instinct, together with sympathy, is, like any other 
instinct, greatly strengthened by habit, and so consequently 
would be obedience to the wishes and judgment of the com- 
munity. Those several sulwrdinate propositions must now 
be discussed, and some of them at considerable length. 

It may be well first to premise -that I do not wish to 
maintain that any strictly social animal, if its intellectual 
faculties were to become as active and as highly developed as 
in man, would qcq uirctfy^^f'tl^thp sHm^ ' H "''|| | ap'"u ' as ours. 
In the same manner as various animals have some sense of 
beauty, though they admire widely different objects, so they 
might have a sense of right and wrong, thjjugh led by it to 
follow widely different lines of conduct, yif, for instance, 
to take an extreme case, men were reared under precisely tho 
same conditions as hive-bees, there can hardly be a doubt 
that our unmarried females would, hke the worker-bees, 
think it a sacred duty to kill their brothers, and mothers 
would strive to kill their fertile daughters; and no ona 
would think of interfering." Nevertheless, th e bee, or any 
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other Gociul imimal, would piufl ic our su niioscJ cnsL', as it 
appcani to me, i-o me feelmi; of riekt or ttriinjr. nr a non- 
Bcience. For each iudividuiil woiiltl ■hu\e an iowurd sense 
ofTJB&i^sing certaiu stronger or m'oFe t-uduriiig iustincts, 
and others les3 strong or Budurii]g;.¥o lhat thorf would 
often be a struggle as to whidi iiu puls e ehcnild be followed; 
and satlsfactitTO, dissatiefacliun, or even ini^cry would be 
felt, as past iuipressious were eoiupared during. their inees- 
eant pa-seage through the mind. In this Liise an i nward 
m onityr would tp jl Ihp anima l that it woul d have iteeii f>e tter 
to nave followed £he one impulse rather than the other. The 
one course ought to have been followed, and the oth>:r-oi)ght 
not; the one would have been right and the other UTong; 
but to these terms I shall reeur. 

Sociabiliti/. — Animals of many kinds are social; we find 
even distinct species living together; for example, some 
American monkeys; and united flocks of rooks, jackdaws, 
and starlings. Man shews the aame feeling in his strong 
love for the dog, which the dog returns with interest. Every 
one must have noticed how miBerahle horees, dogs, sheep, 
Ac, are when separated from their companions, and what 
strong mutual aifeciion the two former kinds, at least, shew 
on their reunion. It is curious to speculate on the feeliups 
ol a dog, who will rest peacefully for hours in a room with 
his master or any of the family, without the least notice 
being taken of him; but if left for a short time by himself, 
barks or howls dismally. We will confine our attention to 
the higher social animals; and pass over insects, altliough 
■ome of these are social, and aid one another in many im- 
portant ways, Tlie most common mutual service in the 
higher animals is to warn one another of danger by means 
of the united senses of all. Every sportsman knows, ae Dr. 
Jaeger remarks,' how difficult it is to approach animals in u 
herd or troop. Wild horses and cattle do not, I lielieve, 
make any danger-signal; but the attitude of any one of them 
who first discovers an enemy, warns the others. Rabbits 
stamp loudly on the ground with their hind-feet as a signal; 
sheep and chamois do the same with their forefeet, uttering 
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and completely blind pelican, wliieh was xojj fat. and must 
have been well fed for a long time by his comiianifins. Mr. 
Blyth, 88 be informs nie, saw Indian crows feeding two 
or three of their eompamone which were blind; and 1 have 
heard of an analogous case with the domestic cock. We 
may, if we ehoose, call these actions instinctive; but such 
cflacB are much too rave for the development of any special 
instinct.'* I have myself seen a do;^, who never passed a 
cat who lay sick in a basket, and was a great friend of his, 
without giving her a few licks with his tongue, the surest 
sign of kind feeling in a dog. 

It must be called Bympatliy that leads a courageous dog 
to fly at any one who strikes his muster, as he certainly 
will. I saw a person pretending to beat a lady, who had 
a very timid little dog on her lap, and the trial had never 
been made before; the little creature instantly jumped 
away, but after the pretended beating was over, it was 
really ]fflthetic to see how (icrseveringly he tried to lick hia 
mistress's face, and comfort her. Brehm '" states that when 
a baboon in confinement was pursuwl to be punished, the 
others tried to protect him. It must have been sympathy 
in the cases above given which led the baboons and Cer- 
copitheci to defend their young comrades from the dogs 
and tlic eagle. I will give only one other instance of sym- 
pathetie and heroic conduct, in the case of a little Ameri- 
can monkey. Several years ago a kec[}er at the Zoological 
Gardens showed me some deep and scarcely healed wounds 
on the nape of hia own neck, inflicted on him, whilst kneel- 
ing on the floor, by a fierce baboon. The liHle American 
monkey, who was a warm friend of Ibis keeper, lived in the 
same largo compartment, and was dreadfully afraid of the 
great haboim. Nevertheless, as soon as he saw his friend 
in peril, he nislied to the rescue, and by ecreams and bitca 
BO distracted the lial>oon that the man was aVile to escape, 
after, as the surgeon thought, running great risk of his life. 
Besides love and sympathy, animals exhibit other c[Uiili- 
l ties connected with tile social instincts, which in us would 
be called moral; and I agree with Agassiz " that dogs pos- 
sess something very like a conscience. 
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Dogs possess some power of splf-coinmanJ, and this docs 
not appear to be wholly the result of fear. Ae Braubacli " 
remarks, tliej will refiatu from stealing food in the absence 
ol their innsler. T)iev liave long been accepted as the very 
type of fidelity and obedience. But the elephant is likewise 
very faithful to liis driver or keeper, and probably considera 
him as the leader of the herd. Dr. Hooker informs me 
that an elephant, which he was riding in India, became so 
deeply bogged that he remaiued stuck fast until the nest 
day, when he was extricated by men with ropes. I'nder 
euch circumstances, elephants will seize wilh their trunks 
any object, dead or alive, to place under their knees, to 
prevent their sinking deeper in the "mud; and the driver 
was dreadfully afraid lest the animal should have seized Dr. 
Hooker and crushed him to death. But the driver himself, 
as Ur. Hooker was assured, ran no risk. This forbearance 
under an emergency so dreadful for a heavy animal, is a 
wonderful proof of noble fidelity.'" 

All animals living in a body, which defend themselves 
or attack their enemies in concert, must indeed be in some 
degree faithful to one another; and those that follow a 
leader must be in some degree obedient. When the hahnone 
in Abyssinia" plunder a garden, they silently follow their 
leader; and if an imprudent young animal makes a noise, 
lie receives a slap from the others to teach him silence and 
obedience. Mr. Galton, who has bad excellent opportuni- 
ties for observing the half-wild cattle in 8. Africa, says,*" 
that they cannot endure even a momentary separation from 
the herd. They are essentially slavish, and accept the com- 
mon determination, seeking no better lot than to be led by 
any one ox who has enough self-reliance to accept the posi- 
tion. The men who break in these animals for harness, 
watch assiduously for those who, by grazing apart, shew a 
eelf-relinnt disposition, and these they train as fore-oxen. 
Mr. Galton adds that such animals are rare and valuable; 
and if many were bom they would soon Iw eliminated, as" 
lions are always on the look-out for the individuals which 
wander from the herd. 

With respect to the impulse which leads certain animals 
to associate logether, and to aid one another in many ways, 
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larger, nnd therefore proliably more vigorous, than tlioee 
bom Bl other periods. Thus thti reclileas, degraded, and 
often vii'ious memlicrs of society, tend to increase at a 
quicker rate than the provident and generally virtuous mem- 
bers. Or as Mr. (irc'g puts the case: " The careless, squalid, 
unaspiring Irishman multiplies like rabbits; the frugal, fore- 
seeing, self-res pec ling, ambitious Scot, stern in his morality, 
Bpjritual in his faith, sagacious and disciplined in his intel- 
ligence, passes his best yuars in struggle and In celibacy, 
marries late, and leaves few behind him. Given a land origi- 
nally peopled by a thoueand Saions and a thousand Celts 
— and in a dozen generations five-sixths of the population 
would be Celts, but five-eixtlis of the property, of the power, 
of the intellect, would belong to the one-sixth of Saxons 
that remained. In the eternal ' struggle for existenee,' it 
would be the inferior and less favoured race that had pre- 
vailed — and |)revailed by virtue not of its good ({ualities 
but of ila fiiults." 

There are, however, some checks to this downward tend- 
eney. We have seen that the intemperate suffer from a high 
rate of mortality, and the extremely profligate leave few 
olTspring. The poorest classes crowd info towns, and it 
has been proved by Dr. Stark from the statistics of ten 
yeara in Scotland,"' that at all ages the death-rate is higher 
in towns tiinn in rural districts, " and during the first five 
years of life the town death-rate is almost exactly double 
that of the rural districts." As these returns include both 
tlie rich and the poor, no doubt more than twice the num- 
ber of births would be reijuisito to keep up the number of 
the very poor inhabitants in the towns, relatively to those 
ID the country. With women, marriage at too early an age 
ia highly injurious: for it has been found in France that, 
"twice as ninny wives under twenty die in the year, as died 
out of the same nnml>er of the unmarried." The mor- 
tality, also, of husbands under twenty is "excessively 
high," " but what the cause of this may be, seems doubt- 
ful. Lastly, if the men who prudently delay marrying until 
they can bring up their families in comfort, were to select, 
as they often do, women in the prime of life, the rate of in- 
crease' in the better class would be only slightly lessened. 

It was established from an enormous body of statistics. 
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cited, in an immeasurably stronger decree, by a beloved, 
tlian by an indilTerent person. The mere sight of entTering, 
independently of love, would suftice to call up in us vivid 
reL-n I lections and associations. The explanation may lie in 
the fact that, with all animals, sympathy is directed solely 
towards the uiembere of the same community, and therefore 
towards known, and more or less beloved members, but not 
to all the individuals of the same species. This fact is not 
more surprising than that the fears of many animals ^lould 
be directed against special enemies. Species which are not 
social, such as lions and tigers, no doubt feel sympathy for 
the suffering of their own young, but not for that of any 
other animal. With mankind, sGlfishneBS, experience, and 
imitation, probably add, as Mr. Bain has shown, to the 
power of sympathy; for we are led by the hope of receiving 
good in return to |ierfurm acts of sj-nipathetic kindness to 
others; and sympathy is much strengthened by habit. In 
however complex a manner this feeling may have originated, 
as it is one of high importance to all those animals which 
aid and defend one another, it will have been increased 
through natural selection; for those eommunitiea, which 
included the greatest num!>er of the most symiiathetic 
members, would flourish best, and rear the greatest number 
of offspring. 

It IB, however, impossible to decide in many cases wheth- 
er certain social instincts have been acquired through natu- 
ral selection, or are the indirect result of other iiistincta and 
faculties, such as sympathy, reason, experience, and a tend- 
ency to imitation; or aj^in, whether they are simply the 
result of long-continued habit. So remarkable an instinct 
as the placing sentinels to warn the community of danger, 
can hardly have been the indirect result of any of these 
faculties; it must, therefore, have been directly acquired. 
On the other hand, the habit followed by the males of some 
social animals of defending the community, and of attack- 
ing their enemies or their prey in concert, may perhaps have 
originated from mutual sympathy; but courage, and in most 
cases strength, nmat have been preriously acquired, prob- 
ably through natural selection. 

Of lite various inslinclB and habits, some are much 
sfronger than others; that ie, some either give more pleas- 
ure in Ihcir perf'irmunpe, and more distress jo their pre- 
vention, than othersi or. which is probably quite as im- 
jiortnnt, they are, through inheritance, more persistently 
followed, without exciting any special feeling of pleasure 
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cessiTC generation; " tlie selection relating only to the mar- 
riage state, and acting on all corporeal, intellectual, and 
inonil tjualitics,*" \Vc may, therefore, infer ihnt sound and 
good men who out of prudence remain for a time unmarried, 
do not Buffer a high rate of mortality. 

If the various ehecks specifii^d in the two last ]»aragraphs, 
and jxirhaps others as yet unknown, do not prevent the reek- 
less, the vifioua and othcnvise inferior members of society 
from iDcrcasing at a (juieker rate than the better elass uf 
men, tlie nation wilt retrograde, as lias too often occurred 
in the history of the world. We must remember that iirog- 
reee is no invariable rule. It is verj- difficult to say why one 
civilised nation rise.?, becomes more powerful, and spreads 
more widely, than another; or why the Mune nation pro- 
gresees more quickly at one time than at another. Wo can 
only say that it depends on an increase in the actual numler 
of the population, on the number of the men endowed with 
high intellectual and mural facultieii, as well as on their 
standard of excellence. Corporeal structure appears to have 
little influence, except bo far as vigour of body leads to 
vigour of mind. 

It has been urged by several writers Ihat as high intel- 
lectual powers are advantageous to a nation, the old Greeks, 
who stood some grades higher in intellect than any race 
that has ever existed," ought, if the power of natural selec- 
tion were real, to have risen still higher in the scale, in- 
creased in number, and stocked the whole of Euroiw. Here 
we have the tacit assumption, so often made with respect to 
corporeal structures, that there is some innate tendency to- 
wards continued development in mind and body. But de- 
Telopment of all kinds depends on many concurrent favour- 
Able circumstances. Natural selection acts only tentatively. 
Individuals and races may have acquired certain indisputable 
advantages, and yet have perished from faihng in other char- 
icters. The Greeks may have retrograded from a want of 
coherence between the many small states, from the small 
eize of their whole country, from the practice of slavery, 
or from extreme sensuality: for they did not succumb until 
" tliey were enervated and corrupt to the very core." " The 
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a eocial being. We see this in his dislike of solitude, and iu 
his wish for society beyond tJiat of Ins own family. Soli- 
tary confinement is one of tho severest punisliments which 
can he inllicted. Some authors suppose that man primevally 
lived in single families; but at the present day. though sin- 
gle families, or only two or three together, roiiin tlie soli- 
tudes of some savage lands, they always, as far as J can 
discover, hold friendly relations with other families in- 
habiting the same district. Such families occasionally meet 
in council, and unite for their common defence. It is no 
argument against savage man being a social animal, that 
the tribes inhabiting adjacent districts are almost always 
at war with each otJier; for the social instincts never ex- 
tend to all the individuals of the same species. Judging 
from the analogy of the majority of the Quadrumanu, it ia 

firobable that the early ape-like progenitors of man were 
ilcewise social; but this is not of much importance for us. 
Although man, as he now exists, has few special instincts, 
having lost any which his early progenitors may have pos- 
sessed, this is no reason why he should not have retained 
from an extremely remote period some degree of instinctive 
love and sympathy for his fellows. We are indeed all con- 
scious that we do possess such sympathetic feelings;" but 
our consciousness does not tell us whether they are in- 
Btinctive, having originated long ago in the same manner 
as with the lower animals, or whether they have been ac- 
quired by each of us during our early years. As man ia s 
Bocial animal, it is almost certain that he would inherit a 
tendency to be faithful to his comrades, and obedient to 
the leader of his tribe; for these qualities are common to 
most social animals. Uc would consequently posses somo 
capacity for self-command. Us, would from an in herit ed 
tendency be wi lling to defen d, in concert with others, his 
fellow-men: and woul3 be ready to aid them in any way^ 
which did not too greatly interfere with his own welfare 
or his own strong desires. 

The aocin! animals which stand al the bottom of tho 
scale are guided almost exclusively, and those which stand 
higher in the scale are largely guided, by special instincts 
in the aid which they give to the members of the same com- 
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munity: but thev are likewise in part impelled by mutual 
love iind ejropaliiy, iissistBit H]»parently by some amount of 
reason. Altliougli mau. as just remarked, Iiqb no s|>ecial 
inetinvts to lell liim how tn aid his fellnw-inen, he etill 
has Ihe ii npnlsc . nriii with his iinproved^jiilellectual facu!- 
tit^ would iiaturally hu iiiudi guided iu tiiis respect by 
leason and expcri(: iice. lnstini:tive sympathy would also 
cau^e him to value highly the approbation of his feltowe; 
for, as Mr, Bain has clearly shewn,'* the love of praise and 
the strong feeling of glory, and the still stronger horror 
of Bcom and infamy, "ore due lo the workings of sympa-, 
Ihy." C"onse((uently man would Iw influenced in the high-~) 
«t degree by the wishes, approbation, and blame of hia 
fellow-men, aa expressed by their gestures and language.' 
Tims the social instincts, which must have been acquired 
by man in a very rude state, and probably even by his early 
ape-like progenitors, still give the impuke to some of his best 
actions; but his actions are in a higher degree determined 
by the expressed wishes and jndginent of his fellow-men, 
and unfortunately very often by his own strong selfish de- 
irires. But us lg.\e. s^mpith> and 8eJizCommand_.become 
strengthen ed bj ha bit and as the power of reasoning be- 
comes clearer" so that man ran value justly the judgments 
of his fellow- he will feel hun-^df im[jelled. apart from any 
transitory pkasure nr pam to certain lines of conduct. 
He might then deilare — not that any barbarian or unculti- 
vated man could thus think — I am the supreme judge of my 
ouTi conduct, and in tht' words of Kant, I will not in my own 
person violate the dignity of humanity. 

The mon- endurit)ff Social Inslincls conquer ihe less per- 
ahUnl tnslincls. — \\\- have not, however, as yet considered 
the main point, on which, from our present point of view, 
the whole question of the moral sense turns. Why should 
a man feel that he ought to obey one instinctive desire 
rathLT thnii another? Why is he bitterly regretful, if he has 
yielded to a strong sense of self-preservation, and has not 
rieked his life lo !<nvc that of a fellow -creature? or why does 
he regret having stolen food from hunger? 

It is evideni in tlio first place, that with mankind the 
inatinctive impulses have different degrees of strength; a 
savage will risk his own life to i?ave that of a member of 
the same community, but will be wholly indifTeVent about 
a atnagHT: a young and timid mother urged by the ma- 
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temal instinct will, without a moment's liesitation. run the 

Seateat danger for her own infant, but not [or a mero 
low-creature. Sevortlicless niaiiy a L'ivilizcd mnn, or even 
boy, who never before risked his life for another, but full of 
L'ouragu and sympathy, hns dieregarded thi; instiuft of self- 
preservation, and plunged at once into a torrent to Gave 
a drowning man, though a stranger. In this case man is 
iinpplled by the snine instinctive motive, which made tho 
heroic little American monkey, formerly described, save his 
keejier, by attacking the great iiud dreaded Iwlioon. Such 
flctiona as the above appear to be the simple result of the 
greater strength of the social or malerual instincts than 
Uiat of any other instinct or motive; for they are performed 
too instantaneously for reflection, or for pleasure or pain 
to be felt at the time; though, if prevented by any causo, 
distress or even misery might be felt. In a timid man, on 
the other hand, the instinct of self-preservation might be 
so strong, that he would be unable to force himself to run 
any such risk, perhaps not even for his own child. 

I am aware that some persons maintain that actions per- 
formed impulsively, as in the above cases, do not come under 
the dominion of the moral sense, and cannot he called moral. 
They confine this term to actions done deliberately, after a 
victory over opposing desireB, or when prompted by some 
exalted motive. But it appears scarcely possible to draw 
any clear line of distinction of this kind." As far as ex- 
alted motives are concerned, many instances have been re- 
corded of savages, destitute of any feeling of general be- 
nevolence towards mankind, and not guided by any religions 
motive, who have deliberately sacrificed their lives as pris- 
oners," rather than betray their comrades; and surely their 
conduct ought to be considered as moral. As far as delibera- 
tion, and the victory over opposing motives are concerned, 
animals may be seen doubting between opposed instincta, 
in rescuing their offspring or comrades from danger; yet 
their actions, though done for the good of others, are not 
called moral. Moreover, anything performed very often 
by us, will at last Ite done without deliberation or hcsit*- 
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Jon,and can then hardly be (iistingiiished from an inBtinot; 
L*l nurely mi one will prctt'iiil that EUth an attion (.TaKes to 
e moral. On the fonlniry, we alt feel that an ac-l cannot 
I' considered as perfect, or as performed in the most noble 
manner, unless it be done irapuldvely. without deliberation 
r effort, in ihe same manner as by a man in whom the 
requisite qualities are innate. He who is forced to over- 
come his fear or want of aympstliy before he acts, deserves, 
however, in one way higher credit than the man whose 
innate disposition leads him to a good net without elTort. 
As we cannot distinguish between motives, we rank e\V) 
tctiuns of a certain class as moral, if performed by a moralt 
>eiDg. A moral being ia one who is capable of comparing j 
l)is past and future actions or motives, and of approving ( 
r disapproving of them. We have no reason to suppose that 
y of the lower animals have this capacity; therefore, when 
I Newfoundland dog drags a child out of the water, or a 
tnnnkey faces danger to rescue Its comrade, or takes charge 
of an orphan moukey. we do not crII its conduct moral. 
Bui in the case of ma n, who alone_caa_Kiili_certainly he 
tanked as a moral Ccing. actions of a certain class are called 
moral, whether performed deliberately, after a struggle with 
opposing motives, or impulsively through instinct, or from 
the effects of slowly-gained habit. 

But to return to our more immediate subject. Al- 
ithoDgb Bome instincts are more powerful than others, and) 
thus lead to nirrespnnding actions, yet it h untenable, that 
in man the so cial insti ncts (including the lo ve of praise) 
tJid fc-iir of hkmr) possess greater-strength, or have, through! 
long habit, ac(|uired grealer_strength than the Jnst^incts of' 
eelf-prcservation. hunger, Tust, vengeance, &c. AVhy then 
man regret, even though trying to banish such regret, 
that he has followed Ihe one natural impulse rather than the 
other: and why does be further feel that he ought to regret 
his conduct? Man in this respect differs profoundly from 
the lower animals. Nevertheless we can, I think, see with 
degree of clearness Ihe reason of this difference. 
Man. from the activity of his mental faculties, cannot 
avoid reflection: past impressions and images are incessantly 
and chrsrly passing through his mind. Now with those ani- 
mals which live permanently in a body, the social instincts 
cr prfscnt and itcrsistent. Such animals "HIT" alwavs 
/Widy to utter Ihe danger-sipna!. 1l^ defend the comroimity, 
jpnd tn givr' aid to their fellows in accordance with their 
Iiita; they feel at all times, without the stimulus of any. 
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Bpecial paesion or desire, some Hi-^ee of love and sympath] 
for them; Ihey are unhappy if long separated from them 
and always happy to be apiia in their cotopany. So it t 
with oiirst'Ives. Even when we are (juite alone, how oftejl 
do we think with pleasure or pain of what others think oj 
UB, — of their imagined approbation or disapprobation; ancl 
this all follows from sympathy, a fundamental element of 
the social instincls. A man who posBeased no trace of such 
instincts would be an unnatural mouBter. On the other 
hand, the desire to satisfy hunger, or any passion such ag 
vengeance, is in its nature teniporar}', and can for n tima 
be fully satisfied. Nor is it easy, jK-rliapa hardly posaiblCj 
to call up with complete vividness the feeling, for Ju&tancQ 
of hunger; nor indeed, as has often been remarked, of an] 
suffering. The instinct of self-preservation is not felt e 
cept in the presence of danger; and many a coward ha 
thought himself brave until he has met his enemy face t 
face. The wish for another man's property is perhaps t 
|)crsisteut a desire as any that can be named; but even i 
this case the satisfaction of actual possession is general^ 
a weaker feeling than the desire: many a thief, if not 
habitual one, after success has wondered why he stole Bom 
article." 

A man cannot prevent past impressions often repasHa| 
through his mind: he will thus be driven to make a com 
parison between the impressions of past hunger, vengesnoi 
satisfied, or danger shunned at other men's cost, with 1' 
almost ever-present instinct of sympathy, and with 1 
early knowledge of what others consider as praiseworthi 
or blaraeable. This knowledge cannot be banished from 1 

" Eiimltir or hatred scemB nIso to bo in my one to truKferimch fedlllB* 
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in the plainest manner, that man is dL'scendud from some 
lower form, notwithstanding tliat connecting-links have not 
hitherto been discovered, 

Man is liable to numernus, slight, and diversified varia- 
tions, which art; induced hj the same geiJeral causes, are 
governed and tmusniitted in accordance with the same gen- 
eral laws, HB ui the hiwer animals. Man has multi^jllod so 
rapidly, that he has necesaarily been eiposed to struggle for 
existence, and consequently to natural selection. He has 
given rise to many races, some of which differ so much from 
each other, that they have often been ranked by naturalists 
as distinct species. His body is constructed on the same 
horaological plan as that of other mammals. He passea 
through the same phases of emhryological developmenl. He 
retains many rudimentary and useless structures, which no 
doubt were once servicuohle. Cliaracters oocasionally muke 
their re-apiiearance in him, which we have reason to believe 
were possessed by his t-arly progenitors. H the origin of 
man had been wholly different from that of all other ani- 
mals, these various appearances would be mere empty de- 
ceptions; but such an admission is incredible. These ap- 
pearauoL's, on the other hand, are intelligible, at least to a 
larKO extent, if man is the co-descendant with other mam- 
mals of some unknown and lower form. 

Some iiaturaHsts, from being deeply impressed with the 
mental and sjiiritual powers of man, have divided the whole 
organic world into three kingdoms, the Human, the Animal, 
and the Vegetable, thus giving to man a separate kingdom.* 
.Spiritual powers cannot be compared or classed by the natu- 
ralist: but be may endeavour to shew, as I have done, that 
the mental faculties of man atnl the lower animals do not 
differ ilTinnciraTtHough imme nscTy-in^egreeT A difference 
in deKrec, however' great, does not justify us in placing man 
in a aistijict kingdom, as will ))erhaps be best illustrated by 
comparing the mental [jowers of two insects, namely, a coc- 
cus or seiJe-insect and an ant, which undoubtedly belong 
to the same class. The difference is here greater than, 
though of a somewhat different kind from, that between 
man and the highest mammal. The female coccus, whilst 
joung, attaches itself by its proboscis to a plant; sucks the 
M^, but never moves again; is fertilised and lays eggs; and 
Una is its whole history. On the other hand, to describe 
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the habits and mental powers of worker-ants, would require, 
as Piprre Ilulwr has shewn, a large volume; 1 may, how- 
ever, hriefly epceify a few points. Ants certainly communi- 
cate information to each other, and several unite for tlie 
same work, or for games of play. They recognise their 
fellow-auts after months of absence, and feel sympathy 
for each other. They build great edifices, keep them clean, 
close the doors iu the evening, and poet sentries. They 
make roads as well as tunnels under rivers, and temporary 
bridges over them, by clinging together. They collect food 
for the community, and when an object, too large for en- 
trauce, is brouglit to the nest, they enlarge the door, and 
afterwards build it up again. Tiiey store up seeds, of which 
they prevent the germtnatiou, and which, if damp, are 
brought up to the surface to dry. They keep aphides and 
other insects as milch-cows. They go out to battle in regu- 
lar bands, and freely sacrifice their lives for the common 
weal, Tliey emigrate according to a preconcerted plan. 
They capture slaveB. They move the eggs of their aphides, 
as well Bs their own eggs and cocoons, into warm parts of 
the uest, in order that they may be quickly hatched; and 
endless similar facts coidd be given." On the whole, the 
diJTcreiice in mental power between an ant and a coccus is 
immense; yet no one has ever dreamed of placing these in^ 
sects in distinct classes, much less in distinct kingdoms. 
No doubt the difference is bridged over by other insects; 
and this is not the case with man and the higher apes. But 
wo have every reason to believe that the breaks in the series 
are simply the results of many forms having become e& 
tinct. 

Professor Owen, relying chiefly on the structure of the 
brain, has divided the mammalian series into four sub-clasBes. 
One of these he devotes to man; in another he places boUi 
the Mnrsupiols and the Monotremata; so that he makes man 
as distinct from all other mammals as are these two latter 
groups conjoined. This view has not lieen accepted, as far 
as I am aware, by any naturalist cajmhle of forming an in- 
dependent judgment, and therefore need not here be fur- 
ther considered. 

We can understand why a classification founded on any 
siogle character or organ — even an organ so wonderfully 

■Same of tho inmit inlftTMtin? ftoM vpstioK Anw,' &o.. 187*. olim 'ttn- 
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horri'iico (which is not however quite universal) by tlio 
lowest savages. It is even doubtful whether in aoine tribes 
inef^t would lie lonkwl on willi p-cater homir, than would 
the inBiriage of u man with a woman lieariug the same 
name, thou>,'h not a rdiition. "' To violate this law is a 
crime which the Australiniis hold in the greatest abhorrence, 
in thiB agreeing exactly with certain tribes of North Amer- 
ica. U'hen the queelion is put in either district, is it worst- 
to kill a ^irl uf a foreign tribe, or to marry a girl of one's 
own, an answer just opposite to ours would lie given with- 
out hesitation."" We may, therefore, reject the belief, 
lately insisted on by some writers, that the ab horrence of 
incest is du e lo our poBsegaing a erwrinl (;nii- iinpliiiiti>fl tT.n. 
Bcieuce. On llie whole it is intelligible, that a man urgeil 
by BO powerfnl a sentiment us remorse, though arising iis 
above ex|ilnined, should Iw led lo act in a manner, which 
be has been tanglit to believe sen*cs as an expiation, such as 
delivering himselT up lo justice. 

Mnn pr»nipt.'.l by bfg ,:„pf;j.i,.;.|.^., ffi|l fl.r 
h abit Bec | uire such perfect 



m(*_ 



. , . that his_^Eaires 

and pa ssinn fl will at l ast yield jiisImj iIIv aud without a strug- 
gle to his social sympiitbicii and iri^TTncIs, including his feel- 
ing for the judgment of bis fellows. The still hungry, or 
'the still revengeful man will not think of stealing food, or 
of wreaking his vengeance. It is (wssible, or as we shall 
hereafter see, even probable, that the h abit of self-co jnmand 
may. like other habits, be inherite d. Thus at 1^^^ man comes 
to feel, through ac quired and perhap s inherited habit, that 
it is^eat for him to obey his more persistent impulses. The 
imperious Word oui/ht seems merely to imply the cousciotis- 
nrss of the existence of a nile of conduct, however it may 
have originated. Formerly it must have been often vehe- 
mently urged tliat on insnlled gentleman out/ht to light a 
dael, ' Wc even say that a pointer ouijhl to point, and u re- 
triever lo retrieve pnine. If they fail to do so, they fail 
in their duty and act wrongly. 

If any desire or instinct leading to an action opposed 
to the good of others still appears, when recalled to mind, 
Bs strong B», or stronger ihan, the social instinct, a man 
will feel no keen regret at having followed il; but he will 
be conscious that if his conduct were known to his fellows, 
it would meet witli their disapprobation; and few are so 
destitute of sympathy as not to feel discomfort when this 
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■ Dyak cute off the head of an unoffending pereon, and dries 
it aa a trophy. The murder of infants has prevailed on the 
largest Bcnle throughout the world,"- and has met with no 
repruHch; but infanticide, OBpecially of females, has been 
thought to be good for the tribe, or at least not injurious- 
Suicide during former times was not generally considered 
as a crime," but rather, from the courage displayed, as an 
honourable act; and it is stil! practised by some semi-civi- 
lised and savage nations without reproach, for it does not 
obviouBly concern others of the tribe. It has been recorded 
that an Indian Thug conecieutiously regretted that he had 
Dot robbed and strangled as many travellers as did his 
father before him. In a rude state of civilisation the rob- 
bery of strangers is, indeed, generally considered as hon- 
ourable. 

Slavery, although in some ways beneficial during an- 
cient times," is a great crime; yet it was not so regarded 
until quite recently, even by the most civilised nations. 
And this was especially the case, because the slaves belonged 
in general to a race different from that of their masters. 
As barbarians do not regard the opinion of their women, 
wives are commonly treated like slaves. Most savages are 
Utterly indifferent to the sufferings of strangers, or even 
delight in witnessing them. It is well known that the 
women and children of the Xorth-American Indians aided 
in torturing their enemies. Some savages take a horrid 
pleasure in cruelty to animals," and humanity is on un- 
known virtue. Nevertheless, besides the family affections, 
kindness is common, especially during sickness, between the 
members of the same tribe, and is sometimes extended be- 
vond these limits. Mungo Park's touching account of the 
kindness of the negro women of the interior to him is well 
known. Many instances could be given of the noble fidelity 
of savages towards each other, but not to strangers; common 
experience justifies the maxim of the Spaniard, "Never, 
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never trust an Indian," There cannot be fidelity without 
truth; and this fundamoutnl virtue ie not rare between tho 
members of the same tribe: thus.Mungo Park heard the 
negro women teaehinp; their young children tn Inve the 
truth. This, again, is one of the virtues which becomeE so 
deeply rooted in the mind, that it is eometimes practised 
by savages, even at a high cost, towards atraiigere; but to 
lie to your enemy has rarely been thought a sin, ns the 
history of modern diplomacy too plainly lOiews. As goon as 
a tribe has a recognised leader, disobedience becomes a crime, 
and even abject submiBsion is looked tit as a sacred virtue. 

As during rude times no man can be useful or faithful 
to his tribe without courage, this quality has nniversally 
been placed in the highest rank: and although in civilised 
DountrieB a good yet tiiiiid man may Iw fur more useful to 
the commnnily than a brave one, we cannot help instinct- 
ively honouring the latter above a coward, however benevo- 
lent. Prudence, on the other hand, which does not con- 
cern the welfare of others, though a very useful virtue, 
has never been highly esteemed. As no man can practise 
the virtues necessary for the welfare of his trilie without 
self-sacrifice, self-command, and the power of endurance, 
these qualities have been at all times highly and most justly 
valued. The American savage voluntarily submits to the 
most horrid tortures without a groan, lo prove and strength- 
en his fortitude and courage; and we cannot help admiring 
him, or even an Indian Fakir, who, from a foolish religious 
motive, swings suspended by a hook buried in his flesh. 

The other so-called self -regarding virtues, which do not 
obviously, though they may really, affect the welfare of the 
tribe, have never been esteemed by savages, thougli now 
highly appreciated by civilised nations. The greatest intem- 
perance is no reproach with savages. I'tter licentiousness, 
and unnatural criraea, prevail to an aslounding extent." 
As soon, however, as marriage, whether polygamous, or mo- 
nogamous, becomes common, jealousy will lead to the incul- 
cation of female virtue; and this, being honoured, will tend 
to spread to the unmarried females. How slowly it apteade 
to the male sex, we see at the present day. Chastity emi- 
nently requires self-command: therefore it has been hon- 
oured from a very early jjeriod in the moral history of 
civilised man. As a consequcnci- of this, the eenseless prac- 
tice of celibacy has been ranked from a remote period as 
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jiair oil the huinau fo'tus (this being the same as in tlie 
kdult) and not agree witli tliiE excellent obsorver thnt other 
end more complex causes have intervened. The points of 
convergence seem In stand in some relation to tlioee points 
in the embryo which are last closed in during development. 
Ther(! appears, also, to exist some relation between tJie or- 
langement of the hair on the limbs, and the course of the 
medullary arteries.' 

It must not be supposed that the resemblances between 
man and certain apes in the above and in many other points 
— euch as in having a naked forehead, long tresses on the 
head. &c. — are all necessarily the result of unbroken in- 
heritance from a roininon progenitor, or of subsequent re- 
vereion. JIany of those resemblances are more jimbably 
) to analogous variation, which follows, as 1 have else- 
where attempted to shew," from co-descended organisms 
luving a similar constitution, and having Iieeu acted on by 
tike causes inducing similar modiOcations, With respect 
"d the similar direction of the hair on the fore-arms of man 
fend certain monkeys, as this character is common to almost 
all the nntbroprimorphous apes, it may probably be at- 
tributed to inlieritance : but this is not certain, as some very 
distinct American monkeys are thus characterised. 

Although, as we have now seen, man has no just right 
to form a separate Order for his own reception, he may ]ier- 
tups claim a distinct Sub-order or Family. Prof. Huxley, 
in his last work," divides the Primates into three Sub- 
Orders; namely, the Anthropidro with man alone, the Simi- 
ftdie including nionkevs of all kinds, and the Ijemnridte with 
the diversified genera of lemurs. As far as differences in cer- 
important points of structure are concerned, man may 
no doubt rightly claim the rank of a Snb-order; and this 
hink is too low. if we look chiefly to his mental faculties. 
Nevertheless, from a genealogical point of view it appears 
thflt this rank is too high, and that man nnglit to furm 
merely a Family, or possibly even only a Sub-family. If we 
marine three lines of descent jiroceeding from a common 
rtock, it is quite conceivable that two of them might after 
ttie lapse of ages be so slightly changed as still to remain 
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tu speak of the latter principle as the stiindard, and not as 
the motive of conduct. NeverthelesB. all the authore whose 
works I have eonsolted, with a few exceptions." write as 
if i.herc must be a distinct motive for every action, and that 

this must be associated with some pleaenre or displeasure. 
But man seems often to act impulsively, that is from in- 
stinct or long haliit, without any consciousness of pleasure, 
in the same manner as does probably a bee or ant. when it 
blindly follows its instincts. Under circumstances of ck- 
trenie peril, as durlnp a fire, when a man endeavours to save 
a fellow-creature without a moment's hesitation, he cftU 
hardly feel pleasure; and stili less has he time to reflect 
on the dissatisfaction which he might sulieequeutly experi- 
ence if he did not make the attempt. Should he afterwards 
reflect over his own conduct, he would feel that there libs 
within him an impulsive power widely different from a 
search after pleasure or happiness; and this seems to be the 
deeply planted social instinct. 

In the case of the lower animals it seems much more 
appropriate to speak of Lheir social Instincts, as having been 
developed for the general good rather than for the general 
happiness of the species. The term, general good, may l)e 
defined as the rearing nf the greatest number of individuals 
in full vigour and health, with all their faculties perfect, 
under the conditions to which they are subjected. As the 
aocial instincts both of man and the lower animals have no 
doubt been developed by nearly the same steps, it would 
be advisable, if found practicable, to use the same definition 
in both cases, and to take as the standard of morality, the 
gen(!ral good or welfare of the community, rather than the 
general happiness; but this definition would perhaps require 
aome limitation on account of political ethics. 

When a man risks his life to save that, of u fellow- 
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creature, it seems also more correct to say ibat he acts for 
the general good, rather than for the general happiness of 
mankind. No doubt the welfare and the happiness of the 
individual usually coincide; and a contented, happy tribe 
will flourish better than one that is diaeontented and un- 
happy. We huTe seen that even at an early period in the 
history of nmn, the expressed wishes of the community will 
huve nntunilly intluoueed to n large extent the conduct of 
each member; and as all wish for happiness, the " greatest 
happiness principle " will have become a most important 
secondary guide and object; the social instinct, however, 
together with sympathy (which leads to our regarding the 
approbation and disapprobation of others), having served 
as the primary impulse and guide. Thus the reproach is 
removed of laying the foundation of the noblest part of our 
nature in the base principle of selfishness; unless, indeed, 
the satisfaction which every animal feels, when it follows 
its proper instincts, and the dissatisfaction felt when pre- 
vented, be called selfish. 

Tlie wishes and opinions of the members of the same 
community, expressed at first orally, but later by writing 
ftlso, either form the sole guides of our conduct, or greatly 
reinforce the social instincts; such opinions, however, have 
sometimes a tendency directly o]>poaed to these instincts. 
This latter fact is well exemplified by the Law of Honour, 
that is, the law of the opinion of our equals, and not of 
oil our countrymen. The breach of Ibis law, even when 
thfl breach is known to be strictly accordant with true moral- 
ity, has caused many a man more agony tlian a real crime. 
We recognise the same influence in the burning sense of 
shame which most of us have felt, even after the inten-al 
of years, when calling to mind some accidental breach of a 
trifling, though fixed, rule of etiquette. The judgment of 
the community will generally be guided by some rude ex- 
perience of what is best in the long run for oil the members; 
but tbis judgment will not rarely err from ignorance and 
weak powers of reasoning. Hence the strangest customs 
and stincrstitions, in complete opposition to the true wel- 
fare and happiness i>f mankind, have become all-powerful 
thrtuighoiil the world. We si-e this in the horror felt by a 
Hindoo who breaks his caste, and in many other sueh cases, 
it would be difficull tn distriiimish between the remorse felt 
by a Hindoo who lias yielded to the temptation of eating 
nndean food, from that felt after committing a theft; but 
the former would probably be the more severe, " 
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How sn mnny absurd rules of conduct, as well as so many 
absurd religious beliefs, have originated, we dn not know; 
nor liow it is lliat they have become, in all quarters of the 
world, so deeply impressed on the mind of men; but it is 
worthy of remark that a belief constantly inculcated during 
the early years of life, whilst the brain ia impressible, ai>- 
pears to acquire almost the nature of an instinct: and the 
very essence of an instinct is that it is followed imlepend- 
enllv of reason. Neither can we say why certain admirable 
virtues, such as the love of truth, are much more highly 
appreciBled by some savage tribes than by others; " nor, 
again, why similar differences prevail even amongst highly 
civilised nations. Knowing how iirndy fixed many strange 
customs and gu|>eretitions have Iweome, we need feel no 
surprise that the self-regard ing virtues, supported as they 
are by reason, should now apjicar to us so natural as to be 
thought innate, although they were not valued by man in 
his early condition, 

Notwithstanding many sources of doubt, man can gen- 
erally and readily distinguish between the higher and lower 
moral rules. The higher are founded on the social instincts, 
end relate to the welfare of others. They are supported hy 
the approbation of our fellow-men and by reason, The lower 
rules, though some of them when implying self-sacrifice 
hardly deserve to be called lower, relate chiefly to self, and 
arise from public opinion, matured by experience and culti- 
vstion; for thoy are not practised by rude tribes. 

As man advances in civilisation, and small tribes are 
united into larger communities, th« simplest reason would 
tell each individual that he ought to extend his social in- 
stincts and sympathies to all the members of the same na- 
tion, though personally unknown to him. This point being 
once reached, there is only an artificial barrier to prevent 
his sympathies extending to the men of all nations and races. 
If, indeed, such men are separated from him by great differ- 
ences in appearance or habits, experience unfortunately 
shews us how long it is, before we look at them as our fellow- 
creatures. Sympathy beyond the confines of man, that is, 
faamanity to the lower animals, seems to be one of the latest 
moral acquisitions. It is apparently unfelt by savages, ex- 
cept towards their pets. How little the old Ronums knew 
of it is shewn by their abhorrent gladiatorial exhibitions. 

" Good in»tonoe» uro tfivon by Mr. Iriliulioiw W Iho Tlieofv of Nibiral 
WuUiujc in 'Scieritifir: Opinion,' KqiL SelMtion,' IBTO.il SM. 
IS, IWS; and mora fuli^ iu his > Cod- 
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Th* very Men of humanity, as fnr as I could oljeerve. was 
new to most of llie (Jaut-hos of tJie Pampas. This virtut;, 
one of thi! noblest with which man is endowed, seems to 
■riee incidentally from our sympathies becoming more tender 
and more widely diffused, until they are extended to all 
sentient beings. As soon as this virtue is honoured uud prac- 
tued by some few men, it spreads through instruction and 
example to the young, and eventually becomes incorporated 
in puolic opinion. 

The hijfliBst possible stage in moral eidture is when we 
recognise that we ought to control our thoughts, and "not 
even in inmost thought to think iiguin the sins that made 
the past so pleasnut to lis." " Whatever makes any bad 
action familiar to tlie miiid, renders its performance by so 
much the easier. As Marcus Aurelius long ago said, " Such 
as are thy liuliilual thoughts, stich also will lie the character 
of thy mind; for the soul is dyed by the thoughts.'* " 

Our great philosopher, Herbert Spencer, has recently 
explained bis views on the moral sense. He says," " I be- 
lieve that the experiences of utility organised and consoli- 
dated through all past generations of the human race, have 
hoen prodiioing corresponding modificalions, which, by con- 
tinued transmission and accumulation, have become in us 
certain faculties of moral intuition — certain emotions re- 
sponding to right and wrong conduct, which have no appar- 
ent basis in tlie individual experiences of utility." There 
is not the least inherent improbability, as it seems to me. 
in virtuous tendencies being more or less strongly inherited; 
for, not to mention the various dispositions and habits trans- 
mitted by many of our doineslic animals to their offspring, 
r have heard of authentic cases in which a desire to steal and 
• a tendency to lie appeared to run in families of the upper 
ranks: and as stealing is a rare crime in the wealthy classes, 
we can hardly account by accidental coincidence for the 
tendency occurring in two or three memljers of the same 
family. If bad tendencies are transmitted, it is probable 
that good ones are likewise transmitted. That the state of 
the body by affecting the brain, has great influence on the 
moral tendencies is known to most of those who have suf- 
fered from chronic derangements of the digestion or liver. 
The same fact is likewise shewn by the '" perversion or de- 
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replace, tht> savnge races throughout the world. At the 
same time the Bnthro]>o[uorphoTiB apes, ae ProfoKsor Schaalf- 
hausen has remarked," will no doulit be exterminiitetl. The 
hri!nk betweeu man and his nearest allies will then be wider, 
for it will intervene between man in a more civibsed fitate, 
as we may hnpc, even thnu the (.'uuensiau, and some ape us 
low as a baboon, instead of as now botwoen the nefjro or 
Australian and tbe gorilla. 

With reajieet to the abscneu of foBsO remaint;, Bcrving 
to connect man with his ape-like progenitors, no one will 
lay much strees on this fact who reads Sir V. Lyell's dis- 
cuBBion,'" where he shews that in all the vertebrate classes 
tlie discovery of fossil remains has been a very slow and 
fortuitous process. Nor sliould it be forgotten that those 
regions which are the most likely to afford remains connect- 
ing man with some extinct ape-Uke creature, have not as 
yet been searched by geologists. 

Lower SlatjcK in the Genealogy nf Man. — We have seen 
that man appears to have diverged from the Caturliinc or 
Old World division of the Siniiadje, after these had diverged 
from the New World division. We will now endeavour to 
follow the remote traces of his genealogy, trusting princi- 
pally to tbe mutual affinities between the various classes 
and orders, with some slight reference to the periods, as far 
as ascertained, of their successive appearance on the earth. 
The LemuridEB stand below and near to the Simiadse, and 
constitute a very distinct family of the Primates, or, accord- 
ing to Hackol and others, n distinct Order. This group 
is diversified and broken to an extraordinary degree, and 
includes many aberrant forms. It has, therefore, prolwbly 
suffered much extinction. Most of the remnants survive on 
islands, such as Madagascar and the Malayan archipelago, 
where they have not been exposed to so severe a competi- 
tion as they would have been on well-stocked continente. 
This group likewise presents many gradations, leading, as 
Huxfey remarks,'" " insensibly from the crown and somniit 
of tbe animal creation do^Ti to creatures from which there 
is but a step, as it seems, to the lowest, smallest, and least 
intelligent of the placental mammalia.'' From these vari- 
ous considerations it is probable that the Simiadte were 
originally developed from the progenitors of the existing 
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and higher. And it i? ailmiltt-d by mornlista of the deriva- 
live school and ljy sornt intaitioniBls. that the standard of 
moretily has riaeu aiace an early period in the history of 

Ae a struggle may sometimes lie seen going on between 
tlie Tarious iusiincle of the lower aninials, it is not surpris- 
ing that there sl.c ' ' be a struggle in man between his social 
instincts, with tlieir derived virtues, and his lower, though 
momentarily stronger iropiilses or desirea. This, as Sir. 
Galton ** has remarked, is all the less suqjrising, as man has 
emerged from a state of barliarism within a comparatively 
recent period. After having yielded to some temptation 
we feel a sense of dissatisfaction, shame, repentance, or re- 
morse, analogous to the feelings caused by other powerful 
instincts op desires, when left unsatisfied or baulked. We 
compare the weakened impression of u past temptation with 
the ever present eodal instincts, or with habits, gained in 
early youth and strengthened during our whole lives, until 
they have become almost as strong as instincts. If with 
tiif temptation still before us we do not yield, itia because 
eithcT the social instinct or some custom is at the moment 
predominant, or Wcausc we have learnt that it will appear 
to us hereafter the .-^nger, when compared with the weak- 
ened impression of the iemptation, and we realise that its 
violation would cause us suffering. Looking to future gen- 
erations, there is no cause to fear that the social instincts 
will grow weaker, and we may expect that virtuous habits 
will grow stronger, becoming perhaps fixed by inheritance. 
In this case the struggle between our higher and lower im- 
pulses will be loss severe, and virtue will be triumphant. 

Siimmnr;/ of Ihe hst two Chapters. — There can be no 
doubt that the difference between the mind of the lowest 
man and that of the highest animal is immense. An an- 
thropouiorphouB ape, if he could take a dispassionate view 
of hie own case, would admit that though he could form 
an artful plan to plunder a garden — though he could use 
Btones for fighting or for breaking open nuts, yet that the 
thought of fashioning a atone into a tool was quite beyond 

"A wriUr In t1iB 'North BritUh ■ Sw liU trin«fkuWe work on'llo- 
KMi.t*'(,lHl.v. IfHW. p. Mil. •ell ™- rwJilar)- Oeoliui.' ISfiU, p. 349. The 
jmbln of fiinnitiz • nound jlld«m^ll^ Duko of Arayll (■ Primcral Mxn,* 
•iprwiini hlmwlf stronjriv in favour lfl«9. p. IBS) hM rome e°oA reniBrk« 
of thin pom-lu.inn. Mr. lieVy (• HitiL on the coatMt in man^ oMun be- 
ef Mornl*,' ^a\. i, p. IM) nccmn to B tweeo titflil ODil wrMg. 
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hie scope. Still less, as he would admit, could he follow 
out a train of metaphysical reasoning, or solve a mathe- 
matical problem, or reHect on Uod, or admire a grand natu- 
ral scene. Some aptw, however, would probably dt'cliire that 
they could and did admire the beauty of the coloured skin 
and fur of tlicir partners in marriage. They would admit, 
that though they could mak« other apee understazid by cries 
some of their [wrceptions and simpler waiit«, the notion of 
expressing dciiTiite ideas by definite sounds had never crossed 
their minds. They might insist that they were ready to aid 
their fellow-apes of the siinie tro<jp in many ways, to risk 
their lives for them, and to take charge of their orphans; 
but they would be forced to acknowledge that disinterested 
love for all living creatures, the most noble attribute of 
man, was quite beyond their comprehension. 

Nevertheless the difference in mind between man and 
the higher animals, gi'cat as it is, certainly is one of degree 
and not of kind. \Ve have seen that the senses and intui- 
tions, the various emotions and faculties, such as love, mem- 
ory, attention, curiosity, imitation, reason, &c., of which 
man boasts, may be found in an incipient, or even sometimes 
in a well-developed condition, in the lower animals. They 
are also capable of some inherited improvement, as we see 
in the domestic dog corajiared with the wolf or jackal. If 
it could be proved that certain high mental powers, such 
as the formation of general concepts, self-consciousness, 
&c., were absolutely peculiar to man, which seems extremely 
doubtful, it is not improbable that these qualities are merely 
the incidental results of other highly-advanced intellectual 
faculties; and these again mainly the result of the contin- 
ued use of a perfect language. At what age does the new- 
born infant possess the power of abslractiou, or become self- 
conscious, and reflect on its own existence? We cannot 
answer; nor can we answer in regtird to the ascending or- 
ganic scale. The lialf-art, half-inslinct of language still 
bears the stamp of its gradual evolution. The ennobling 
belief in God is not univerBal with man: and the belief in 
spiritual agencies naturally follows from other mental 
powers. The moral sense perhaps affords the best and high- 
est distinction between man and the lower animals; but I 
need say nothing on this head, as I have so lately endeav- 
oured to shew that the social instincts, — the prime princi- 
ple uf man's moral constitution'"' — with the aid of active 

H ' The Tbougtita of Minus Aureliua,' &c„ p, US. 
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intellectual powDre and the eiToetB of haliit, naturally lead 
to the golden rule, " As ye would that men should du to you, 
do ye to them likewise; " and this lies at the foundation of 
moraHty. 

In the next chapter I ehall make some few remarks on 
the probable steps and means by which the several mental 
and moral facidties of man have been gradually evolved. 
That such evolution is at least possible, ought not to be 
denied, for we daily see these faculties developing in every 
infant: and we may trace a perfect gradation from the mind 
of an utter idiot, lower than that of an animal low in the 
scale, to the mind of a Newton. 



CHAPTER V. 



Adv«neeiiniot or tbu intoUcctiml piiwc™ thmudli rntiinil selcellon — Inipnrtanm 
of Iiiiitctian—ijuciiil anil mural tlicultlce— Their Juvclopiiivnt wUhin the 
-Natural sotctlioli m anbccinjf civiliiwl imliomt— 



The subjects to he discussed in this chapter are of the 
highest interest, but are treated by me in an imperfect and 
frsgnicntary manner. Mr. Wallace, in an admirable paper 
before referred to,^ argues that man, after bo had partially 
acquired those intellectual and moral faculties which dis- 
tinguish him from the lower animals, would have been but 
little liable to bodily modifications through natural selection 
or any other means. For man is enabled through his mental 
faculties " to keep with an unchanged body in harmony with 
the changing universe." He has great power of adapting 
his habits to new conditions of life. He invents weapons, 
tools, and various stratagems to procure food and to defend 
himself. When he migrates into a colder climate he uses 
clothes, builds sheds, and makes fires; and by the aid of lire 
cnoks food otherwise indigestible. He aids his fellow-men 
in many ways, and anticipates future events. Even at a re- 
mote period he practised some division of labour, 

■ ' Anthropologlcul Reviuw,' KlHy, IBM, p. clviil. 
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The lower animals, on the other hand, must have their 
bodily structure modified in order to survive under greatly 
changed conditions. They must bu rendered stronger, or 
acquire more eflettive teeth or clows, for defence against 
new enemies; or they must he reduced in size, so as to escui)e 
detection and danger. When they migrate into a colder 
climate, they must become clothed with thicker fur, or Jiavc 
their constitutions altered. If they fail to be thus modified, 
they will cease to exist. 

The case, however, is widely different, as Mr. Wallace 
has with justice insisted, in relation to the intellectual and 
moral faculliee of man, These faculties are variable; and 
we have every reason to believe that the variations tend to 
be inherited. Therefore, if they were formerly of high im- 
portance to primeval man and to his ape-like progenitors, 
they would have been perfected or advanced through natural 
eelection. Of the high imixirtance of the intellectual facul- 
ties there can he no doubt, for man mainly owes to them his 
predominant position in the world. We can see, that in the 
rudest state of soeiety, the individuals who were the moat 
Bogacious, who invented and used the best weapons or traps, 
and who were Irest able to defend themselves, would rear the 
greatest number of offspring. The tribes, which included 
the largest number of men thus endowed, would increase in 
numlier and supplant other tribes. Numljers depend pri- 
marily on the means of subsistence, and this depends partly 
on the physical nature of the country, hut in a much higher 
degree on the arts which are there practised. As a tribe 
increaflCB and is victorious, it is often still further increased 
by the absorption of other tribes.' The stature and strength 
of the men of a tribe are likewise of some importance for 
its success, and these depend In part on the nature and 
amount of the food which can he obtained. In Europe the 
men of the Bronze period were supplanted by a race more 
powerful, and, judging from their sword-handles, with 
larger hands;" but their success was probably still more 
due to their superiority in the arts. 

All that wo know about savages, or may infer from their 
traditions and from old monuments, the history of which 
ie quite forgotten by the present inhabitants, shew that 
from the remotest times snccessful tribes have supplanted 

• After « time the mcmbereortribMi Ihcy »™ thp co-detiocnd«nt« of tbe 
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other tribes. Eelica of extiDct or forgotten tribes have been 
discovered throughout thti civiligL'd regions of the earth, 
ou the wild plains of America, und on the isolated tslandti 
in the Pacific Owan. At the present day civilised nations 
are everywhere suiijilanling barbarous nations, excepting 
whei'e tlie climate o])pose6 a deadly barrier; and they suc- 
ceed mainly, though not exclusively,- through their arts, 
which are the productB of the intellect. It is, therefore, 
highly probable tliat with mankind the intellectual facul- 
ties have been mainly and gradually perfected through natu- 
ral aelectioD; and this conclusion is suHicient for our pur- 
pose. Undoubtedly it would be interesting to trace the de- 
velopment of each separate faculty from the state in which 
it exists in the lower animals to that in which It exists in 
man; but neitlier my ability nor knowledge permits the at- 
tempt. 

It deserves notice that, as soon as the progenitors of 
man became social (and this probably occurred at a very 
early period), the principle of imitation, and reason, and ex- 
perience would have increased, and much modified the in- 
tellectual powers in a way, of which we see only traces in 
the lower animals. Apt* are much given to imitation, as 
are the lowest ravages; and the simple fact predously re- 
ferred to, that after a time no animal can be caught in the 
same place by the same sort of trap, shews that animals learn 
by experience, and imitate the caution of others. Now, if 
Bome one man in a tribe, more sagacious than the others, in- 
vented a new snare or weapon, or other means of attack or 
defenc-e, the plainest self-interest, without the assistance of 
much reasoning power, would prompt the other members 
to imitate him; and all would thus profit. The habitual 
practice of each new art must likewise in some slight degree 
strengthen the intellect. If the new invention were an im- 
portant one, the tribe would increase in number, spread, and 
BupplHTit other tribes. In a tribe thus rendered more numer- 
ous tliere would always he a rather greater chance of the 
birth of other superior and inventive members. If such 
men left children to inherit their mental superiority, the 
chance of the birth of still more ingenious members would 
bo somewhat better, and in a very small tribe decidedly 
hetler. Even if they left no children, the tribe would still 
include their blood-relations; and it has been ascertained 
by agriculturists ' that by preserving and breeding from the 

* I have crivcn '"M*""" in my ' Variition of Aoiinale aaiar DomsstlcUIoii/ 
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family of an animal, which when slarughtered was found 
to be valuable, the desired character has been obtained. 

Turning now to the social and moral faculties. In order 
that primeval men, or the ape-like progenitors of man, 
should become social, they must have acquired the same in- 
stinctive feelings, ^\ilich impel other animals to live in a 
body; and they no doubt exhibited the same general dis- 
position. They would have felt uneasy when separated from 
their comrades, for whom they would have felt some degi*ee 
of love; they would have warned each other of danger, and 
have given mutual aid in attack or defence. All this implies 
some degree of sympathy, fidelity, and courage. Such social 
qualities, the paramount importance of which to the lower 
animals is disputed by no one, were no doubt acquired by 
the progenitors of man in a similar manner, namely, through 
natural selection, aided by inherited habit. When two tribes 
of primeval man, living in the same country, came into 
competition, if (other circumstances being equal) the one 
tribe included a great number of courageous, sympathetic 
and faithful members, who were always ready to warn each 
other of danger, to aid and defend each other, this tribe 
would succeed better and conquer the other. Let it be borne 
in mind how all-important in the never-ceasing wars of sav- 
ages, fidelity and courage must ])e. The advantage which 
disciplined soldiers have over undisci])lined hordes follows 
chiefly from the confidence which each man feels in his 
comrades. Obedience, as ]\Ir. Bagehot has well shewn,* is 
of tlie highest value, for any form of government is better 
than none. Selfish and contentious people will not cohere, 
and without coherence nothing can ])e effected. A tribe 
rich in the above qualities would spread and be victorious 
over otlier tribes: but in the course of time it would, judg- 
ing from all past history, be in its turn overcome by some 
otlier tribe still more highly endowed. Thus the social 
and moral qualities would tend slowly to advance and be 
diffused throughout the world. 

But it may be asked, how within the limits of the same 
tribe did a large number of members first become endowed 
with these social and moral qualities, and how was the stand- 
ard of excellence raised? It is extremelv doubtful whether 
the offspring of the more sympathetic and benevolent par- 

• See a reinarknMe perieB of articles 1868; July 1, 1869, since separately 
on ' Physics and Pol itics,' in the * Fort- published, 
nightly Review,' Nov. 1867 ; April 1, 
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ents, or of those who were the most faithful to thoir coui- 
railes, would be reared in gi'cater numbt^ra than the childreu 
Qf selfish and treaeheroua parents belonging to the same 
tribe. He who was ready to sacriice hia life, as many a 
savngc has hi't-n, rather than betray his comrades, would 
often leave no ollspruig to inherit his noble nature. The 
bravest men, who were always willing to eome tu the frout 
in war, and who freely risked their lives tor others, would 
on an average perish in larger numbera than other men, 
Therefore it hardly scenis probable, that the number of men 
gifted with such virtues, or that the standard of their ex- 
cellence, could he increased through natural selection, that 
is, by the survival of the fittest; for we are not here speak- 
ing of one tribe being victorious over another. 

Although the circumstances, leading to an increase in 
the number of those thus endowed within the same tribe, 
are too complex to be clearly fpllowed out, we c^n trace 
some of the probable steps. In the first place, ad the reason- 
ing powers and foresight of the members became improved, 
each man would soon learn that if he aided his fellow-men, 
he would commonly receive aid in return. From this low 
motive he might acquire ihe habit of aiding his fellows; 
and tlic liabit of performing benevolent actions certainly 
Btrengthens the feeling of sympathy which gives the first 
impulse to benevolent actions. Habits, moreover, followed 
during many generations proliably tend to be inherited. 

But another and much more powerful stimulus to the 
development of the social virtues, is afforded by the praise 
and the blame of our fellow-men. To the instinct of sym- 
TOthy, as we tiave already seen, it is primarily due, that we 
habitually bestow both praise and blame on others, whilst 
we love the former and dread the latter when applied to our- 
selves; and this instinct no doubt was originally acquired, 
like all the other social instincts, through natural selection. 
At how early a period the progenitors of man in the course 
of their development, became capable of feeling and being 
impelled by, the praise or blame of their fellow-creatures, 
we cannot of course say. But it appears that even dogs 
appreciate encouragement, praise, and blame. The rudest 
savages feel the sentiment of glory, as they clearly show 
by preserving the trophies of their prowess, by their habit 
01 excessive boasting, and even by the extreme core which 
they take of their personal appearance and decorations; for 
nnlces they regarded the opinion of their comrades, such 
habits would be senseless. 
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They certainly feel shame at the breach of some of their 
lesser rules, and apparently remorse, as shewn by the case 
of the Australian who grew thin and could not rest from 
having delayed to murder some other woman, so as to pro- 
pitiarte his dead wife's spirit. Though I have not met with 
any other recorded case, it is scarcely credible that a savage, 
who will sacrifice his life rather than betray his tribe, or one 
who will deliver himself up as a prisoner rather than break 
his parole,* would not feel remorse in his inmost soul, if he 
had failed in a duty, which he held sacred. 

We may therefore conclude that primeval man, at a 
very remote period, was influenced by the praise and blame 
of his fellows. It is obvious, that the members of the same 
tribe would approve of conduct which appeared to them 
to be for the general good, and would reprobate that which 
appeared evil. To do good unto others — to do unto others 
as ye would they should do unto you — is the foundation- 
stone of morality. It is, therefore, hardly possible to ex- 
aggerate the importance during rude times of the love of 
praise and the dread of blame. A man who was not impelled 
by any deep, instinctive feeling, to sacrifice his life for the 
good of others, yet was roused to such actions by a sense 
of glory, would by his example excite tlie same wish for 
glory in o^her men, and would strengthen by exercise the 
noble feeling of admiration. He might thus do far more 
good to his tribe than by begetting offspring with a tendency 
to inherit his own high character. 

With increased experience and reason, man perceives 
the more remote consequences of his actions, and the self- 
regarding virtues, such as tem])erance, chastity, &c., which 
during early times are, as we have before seen, utterly dis- 
regarded, come to be highly esteemed or even held sacred. 
I need not, however, repeat what I have said on this head in 
the fourth chapter. Ultimately our moral sense or conscience 
becomes a highly complex sentiment — originating in the so- 
cial instincts, largely guided by the approbation of our fellow- 
men, ruled by reason, self-interest, and in later times by deep 
religious feelings, and confirmed by instruction and habit. 

It must not be forgotten that although a high standard 
of morality gives but a slight or no advantage to each indi- 
vidual man and his children over the other men of the same 
tribe, yet that an increase in the number of well-endowed 
men and an advancement in the standard of morality will 

• Mr. Wallaco givoa co&cs in his * Contributions to the Theory of Natural 
Selection,' 1870, p. 864. 
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certainly give an immcnee advantage to one tribe over au- 
other. A tribe inducing many members who. from possoae- 
ing in a liigh degree the spirit of patriotism, fidelity, obedi- 
ent'e, cnuruga, and aympalliy, were always ready to aid one 
another, and to sacrifice themeelves for the common good, 
would be victorious over most other tribes; and this would 
be natural selection. At all times throughout the world 
trilxs have supplanted other trilws; and as morality is one 
important element in their success, the standard of niornlity 
and the number of well-endowed men will thus everywhere 
tend to rise and increase. 

It is, however, very difficult to form any judgment why 
one particular tribe and not another has been suecessful 
and has risen in the scale of civilisation. Many savages are 
in the same condition as when first discovered several cen- 
turies ago. As Mr. Bagehot haa remarked, we are apt to 
look at progress as normal in human society; but history 
refutes this. The ancients did not even entertain the idea, 
nor do the Oriental nations at thfl present day. According 
to another high authority. Sir Henry Maine,' "the greatest 
part of mankind has never shewn a particle of desire that 
Its civil institutions should be improved." Progress seems 
to depend on many concurrent favourable conditions, far 
too complex to be followed out. But it has often been re- 
marked, that a cool climate, from leading to industry and 
to the various arts, has been highly favourable thereto. The 
fiequimaux, pressed by hard necessity, have succeeded in 
many ingenious inventions, but their climate has been too 
severe for continued progress. Nomadic habits, whether 
over wide plains, or through the dense forestH of the tropica, 
or along the shnre« of the sea, have in every case l)een highly 
detrimental. Whilst observing the barbarous inhabitants 
of Tierra del Fuego, it struck mo that the possession of 
some property, a fixed abode, and the union of many fami- 
lies under a chief, were the indispensable recjuisites for 
civilisation. Such habits almost necessitate the cultivation 
of the ground; and the first steps in cultivation would prob- 
ably result, as I have elsewhere shewn," from some such ac- 
cident as the .seeds of a fruit-tree falling on a heap of refuse, 
and produeiug an unusually fine variety. The problem, 
however, of the first advance of savages towards civilisation 
is at present much too difficult to be solved. 

"Ancionl Law.' IMl, p. 22. For •■The Viirlnlimi nf .\nimBl» «nd 
Hr. Buehot's mimrks. • F'lrtcighlly PI ntii* under DomtBlituiion,' vol.i.p. 
Kevtow; April i, l»fl8, p. *M. B0». 
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Nalurdl SeUcHon as affeetinn Civilised Nations. — I have 
hitherto only considered the advancyment of man from a 
Eemi-hunian coudilion to that of tlio modern savage. But 
Bomc remarke on Ihi' action uf natural uelection on civilised 
nations may be worth adding. This snlijeet has heen ably 
discussed by Mr. W. R. Gieg," and previously hy Mr. Wal- 
lace and Mr. Galton.'" Most of my remarks are taken from 
these three authors. With savages, the weak in body or 
mind are soon eliminated; and those that survive commonly 
exhibit a vigorous state of health. We civilised men, on the 
other hand, do our utmost to check the process of elimina- 
tion; we build asylums for the imbecile, the maimed, and 
the sick; we institute poor-laws; and our medical men exert 
their utmost skill to save the life of every one to the last 
moment. There is reason to believe that vaccinalitm has 
preserved thousands, who from a wcfik constitution would 
formerly have succumbed to small-pox. Thus the weak 
members of cinlised societies pro])agate tlieir kind. No 
one who has attended to the breeding of domestic animalB 
will doubt that this must be highly injurious to the race 
of man. It is surprising how soon a want of care, or care 
wrongly directed, leads to the degeneration of a domestic 
race; but excepting in the case of man himself, hardly any 
one is bo ignorant as to allow his worst animals to breed. 

The aid which we feel impelled to give to the helpless 
is mainly an incidental result of the instinct of sympathy, 
which was originally acquired as ]>art of the social instinct, 
but subsequently rendered, in the manner previously indi- 
cated, more tender and mare widely diilused. Nor could 
we check our sympathy, even at the urging of hard reason, 
without deterioration in the noblest part of our nature. 
The surgeon may harden himself whilst performing an 
operation, for he knows that he is acting for the good of his 
patient; but if we were intentionally to neglect the weak 
and helpless, it could only be for a contingent benefit, with 
an overwhelming present evil. We must therefore bear'the 
undoubtedly bad effects of the weak surviving and projtagat- 

Lnnkwleiin hw'rnnipnnil.iifLonjef- 

|)enrud nrcviously in llif 'Aiintmln- 
ninii,' Jiiij IS, IsnT. I linvG Imrmwed 
tiiQ ' SmotRtor,' Oct Sn! und ITtli, iilsas from HVTcntl ol'tlivse wrilcra. 
s. It iius kI™ I.™ (li»oNs»,.-i in " For Mr. WmIImp, W8 'Anthropo- 
■tj, .t"uriiiil .if WHfh,.,.; i«;i, p. loB- Bovlc*.' us lioforo eiwd. Mr. 
, nnil lij- Mr. Liiwson Tnit in Ilio Uollon in ' MacmUJ all's MrutM^M,' 
LiWiii 'J. .lournul „i MtJiail Soi- Aug. ISflB, p.ai8; Kim liit gniM work, 
c,' FBb.l8tl9, uid by Mr. E. Ra/ 'Herediury QcDin*,' )S!l), 



CuAP. V. OrVlLlSED NATIONS. 

ing liieir kind; but Ihert aiipenra lo lie at least oue check 
in steady action, namely tiiat the weaker and inferior mem- 
bora of society do not marry so freely as the suund: and 
this check might be indefinitely increased by the weak in 
body or mind refraining from marriage, though this is more 
to be hoped for than expected. 

In every country in which a large standing army is kept 
up, the finest young men are taken by the conscription or ore 
enlisted. They are thus exposed to early death during war, 
are often tempted into vice, and are prevented from marry- 
ing during the prime of life. On the other hand the shorter 
and feebler men, with poor constitutions, are left at home, 
and consequently have a much better chance of uiarrj'ing 
and projttigating their kind." 

Man accumulates property and bequeaths it to his chil- 
dren, BO that the children of the rich have an advantage over 
ibe poor in the race for success, independently of bodily 
or mental superiority. On the other hand, the children of 
parenis who are short-lived, and are therefore on an average 
deficient in health and vigour, come into their property 
sooner than other children, and will be likely to marry 
earlier, and leave a larger number of ofTspring to inherit 
their inferior cone ti tut lone. But the inheritance of projt- 
erty by itself is very far from an evil; for without the accu- 
miuation of capital the arts could not progress; and it is 
cbieily through their power that the civilised races have 
extended, and are now everywhere extending their range, 
so as to take the place of the lower races. Nor does the 
moderate accuniidation of wealth interfere with the process 
of selection. When a poor man becomes moderately rich, 
his children cnlcr trades or prfifessions m which there is 
Btruggle enough, so that the able in body and mind suc- 
ceed l)est. The presence of a body of well-instructed men, 
who have not to labour for their daily bread, is important to 
a degree which cannot he over-estimated; as all high intel- 
lectual work is Carried on by thetn, and on such work, mate- 
rial progress of all kinds mainly depends, not to mention 
Otiier and higher advantages. No doubt wealth when very 
great tends to convert men into uselefts drones, but their 
number is never large; and some degree of eliminiilion here 
occurs, for we daily see rich men, who hap[>en lo be fools 
or profligate, squandering away their wealth. 

Primogeniture with entailed estates is a more direct evil. 
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though it may formerly have been a groat advantage by the 
creation of a dominant class, and any government is better 
than none. Most eldest sons, though they may be weak in 
body or mind, marry, whilst the younger sons, however supe- 
rior in these respects, do not so generally marry. Nor can 
worthless eldest sons with entailed estates squander their 
wealth. But here, as elsewhere, the relations of civilised 
life are so complex that some compensatory checks inter- 
vene. The men who are rich through primogeniture are 
able to select generation after generation the more beautiful 
and charming women; and these must generally be healthy 
in body and active in mind. The evil consequences, such 
as they may be, of the continued preservation of the same 
line of descent, without any selection, arc checked by men 
of rank always wishing to increase their wealth and power; 
and this they effect by marrying heiresses. But the daugh- 
ters of parents who have produced single children, are them- 
selves, as Mr. Galton** has shewn, apt to be sterile; and thus 
noble families are continually cut off in the direct line, and 
their wealth flows into some side channel; but unfortunately 
this channel is not determined by superiority of any kind. 

Although civilisation thus checks in many ways the 
action of natural selection, it apparently favours the better 
development of the body, by means of good food and the 
freedom from occasional hardships. This may be inferred 
from civilised men having been found, wherever compared, 
to be physically stronger than savages.^'* Thev appear also 
to have equal powers of endurance, as has been proved in 
many adv€*nturous expeditions. Even the great luxury of 
the rich can be but little detrimental; for the ex})ectation 
of life of our aristocracy, at all ages and of both sexes, is 
very little inferior to that of healthy English lives in the 
lower classes.^* 

We will now look to the intellectual faculties. If in 
each grade of society the members were divided into two 
equal bodies, the one including the intellectually superior 
and the other the inferior, there can be little doubt that 
the former would succeed best in all occupations, and rear 
a greater number of children. Even in the lowest walks of 
life, skill and ability must be of some advantage; though 
in many occupations, owing to the great division of labour, 

w * Hereditary GeniaV 1870, pp. "See the fifth and sixtli columns 

132-140. compiled from good authorities, in the 

" QuntrefucreB, * Bcvue des Cours table jriven in Mr. E. R. Lankest^r's 

Scientifiques,' 1867-68, p. 659. * Comparative Longevity,* 1870, p. 115. 



CHiP. V. 



CIVILISED NATIONS. 



139 



a very small one. Hence in civilised nations there will be 
eome tendency to an increase both in the number and in the 
standard of the intellectually able. But T do not wish to 
assert that this tondencj' may not be more tlian eountor- 
halaneed in other ways, as by the multiplication of the reek- 
less and improvident; but even to such as these, ability 
must be some advantage. 

It has often been objected to viewB like the foregoing, 
that the most eminent men who have ever lived have left 
DO offspring to inherit their groat intellect. Mr. Gallon 
says,'* " I regret I am unable to solve the simple question 
whether, and how far, men and women who are prodigies 
of genius are infertile. I have, however, shewn that men 
of eminence are by no means so." Great lawgivers, the 
founders of beneficent religions, great philosophers and dis- 
coverers in science, aid the progress of mankind in a far 
higher degree by their works than by leaving a numerous 
progeny. In the case of corporeal structureB, it is the selec- 
tion of the slightly better-endowed and the elimination of 
the slightly less well-endowed individuals, and not the pres- 
ervation of strongly- marked and rare anomalies, that leads 
to the advancement of a species." Ho it will be with the 
intelleelual faculties, since the somewhat abler men in each 
gnde of society succeed rather belter than the less able, and 
eonsequcDtly increase in number, if not otherwise prevented. 
When in any nation the standard of intellect and the number 
of intellectual men have increased, we may expect from the 
law of the deviation from an average, that prodigies of 
genius will, as shewn by Mr. Galton, appear somewhat more 
frequently than before. 

In regard to the moral qualities, some elimination of the 
worst dispositions is always in progress even in the most 
civilieed nations. Malefactors are executed, or imprisoned 
for long iieriods, so that they cannot freely transmit their 
bad qualifies. Melancholic and insane persons are confined, 
or commit suicide. Violent and quarrelsome men often 
come to a bloody end. The restless who will not follow any 
steady occupation— and this relic of barbarism is a great 
check to civilisation " — emigrate to newly-settled countrLcs, 
where they prove useful pioneers. Intemperance is so highly 
destruetive. that the oxpeetation of life of the intemperate, 
at the age of thirty for instance, is only 13.8 years; whilst 
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the sterility which is so general a result of the crossing of 
species in a state of nature. From tliese several consid- 
erations, it may be justly urged that the perfect fertility 
of the interfroBsed rflces of man, it eatahUfihed, would 
not absolutely preclude us from ranking them ua distinct 
species. 

Independently of fertility, the characters presented by 
the offspring from a cross liave been thought to indicate 
whether or not the parent-forms ought to be ranked as spe- 
cies or varieties; but after carefully studying the evidence, 
I have eoiiie to the conclusion that no general rules of this 
kind can be trnstefi. The ordinary result of a cross is the 
production of a blended or intermediate form; but in cer- 
tain cases some of the offspring take closely after one parent- 
form, and some after the other. This is especially apt to 
occur when the jiarents differ in characters which firet ap- 
peared as sudden variations or monstrosities." 1 refer to 
this point, because Dr. Rohlfs informs me that he has fre- 
quently seen in Africa the offspring of negroes crossed with 
members of other races, eitlipr completely black or com- 
pletely white, or rarely piebald. On the other hand, it is 
notorious that in America mulattoes commonly present an 
intermediate appearance. 

We have now seen that a naturalist might feel himself 
fully justified in ranking the races of man as distinct spe- 
cies; for he has found that they are distinguished by many 
differences in structure and constitution, some being of 
importance. These differences have, also, remained nearly 
constant for very long periods of time. Our naturalist will 
have been in some degree influenced by the enormous range 
of man, which is a great anomaly in the class of mammals, 
if mankind be viewed as a single species. He will have been 
struck with the distribution of the several so-called races, 
which accords with that of other undoubtedly distinct spe- 
cies of mammals. Finally, he might urge that the mutual 
fertility of all the races has not as yet been fully proved, 
and even if proved would not be an absolute proof of their 
spec i lie identity. 
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On the other side of the question, if our EUppoeed natu- 
ralist were to enfjuiro whether the forms of man keep dis- 
tinct like ordinary species, when mingled together in large 
numbers in the same country; he would immediately dis- 
cover that this was by no means the case. In Brazil he 
would behold an immense mongrel population of Negroes 
and Portuguese; in Chiloe, and other parts of South Amer- 
ica, he would behold the whole popidation consisting of 
Indians and Spaniards blended in various degrees.'* In 
many parts of the same continent he would meet with the 
most complex crosses between Negroes, Indians, and Euro- 
peans; and judging from the vegetable kingdom, such 
triple crosses afford the severest test of the mutual fertility 
of the parent forms. In one island of the Pacific he would 
find a small population of mingled Polynesian and English 
blood; and in the Fiji Archipelago a population of Poly- 
nesian and Segritoa crossed in all degrees. Many analogous 
cases could be added; for instance, in Africa. Hence the 
races of man are not sufficiently distinct to inhabit the same 
country without fusion; and the absence of fusion affords ^ 
the usual and best test of specific distinctness. 

Our naturalist would likewise be much disturbed as 
soon us he perceived that the dislinctive characters of all 
the races were highly variable. This fact strikes every one 
on first beholding the negro slaves in Brazil, who have been 
imported from all parts of Africa, The same remark holds 
good with the Polynesians, and with many other races. It 
may be doulited whether any character car be named which 
is distinctive of a race and is constant. Savages, even 
within the limits of the same tribe, are not nearly so uni- 
form in character, as has been often asserted. Hottentot 
women otTer certain peculiarities, more strongly marked than 
those occurring in any other race, but these are known not 
to be of constant occurrence. In the several American 
tribes, colour and hairiness differ considerably; as does 
colour to a certain degree, and the shape of the features 
greatly, in the Negroes of .\frica. The shape of the skull 
vsriee much in some races; " and so it is with every other 
character. Now all naturalists have learnt by dearly bought 
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experience, how rash it is lo attc'Dipt to define species by (Ik* 
aid of inconstant characters. 

itut the most weighty of all the arguniente a^rainst treat- 
ing the races of man as distinct spwics, is that they gradu- 
ate inlit each other, independently in many cases, as far as 
we can judge, of their having intercrossed. Man has been 
studied more carefully than any other animal, and yet tJiere 
is the greatest possible diversity amongst capable judges 
whether he should be classed as a single species or race, or 
OS two (Virej), as three (Jaet|uinot), as four (Kant), five 
(Blumenbach). six (Buffon), seven (Hunter), eight (Agasaia), 
eleven (Pickering), fifteen (Bory St. Vincent), sixteen (1^-s- 
moidins), twenty-two (Morton), sixty (Crawfurd). or as 
sixty-three, according to Burke." This diversity of judg- 
ment does not prove that the races ought not to he ranked 
as species, hut it shews that they graduate into eaeli other, 
and that it ia hardly possible to discover clear distinctive 
characters hclween them. 

Every naturalist who has had the misfortune to under- 
take the description of a group of highly varying organ- 
isms, has encountered coses (1 speak after experience) pre- 
cisely like that of man; and if of a cautious disposition, 
he will end by uniting all the forms which graduate into 
each other, under a single si^ecies; for he will say to him- 
self that he has no right to give names to objects which he 
cannot define. Cases of this kind occur in the Order which 
includes man, namely in certain genera of monkeys; whilst 
in other genera, as in Cercopithecus, most of the species 
can be determined with certainty. In the American genua 
CebuB, the various forms are ranked by some naturalists 
as species, by others as mere geographical races. Now if 
numerous specimena of Cebus were collected from all parts 
of South America, and those forms which at present appear 
to be specifically distinct, were found to graduate into each 
other by close steps, they would usually be ranked as mere 
varieties or races; and this course has been followed by 
most naturalists with respect to the races of man. Never- 
theless, it must he confessed that there are fonns, at least 
in the vegetable kingdom," which we cannot avoid naming 
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__ species, but which are connected togi'tlier by numherless 
gruuutions, iii(le{icndently ot intercrossing. 

Some naturalielB have lately employed the term " aub- 
species " to dfsijinjilc forms which possess many of the char- 
acteristics of true s[M?cies. but which hardly deserve so high 
a rank. Xow if we reflect on tlie ^'eighty arguments above 
given, for raising- the races of man to the dignity of species, 
and the insujicraUe diilicutties on the other aide in detining 
them, it seems that the term " sub-species " might here bu 
used with propriety. But from long habit the term " race " 
will perhaps idways be employed. The choice of terms is 
only so far important in that it is desirable to use, as far 
possible, the same terms for the same degrees of differ- 
ence. Unfortunately this can rarely be done: for the larger 
Kenent generally include closely-allied forms, which can 
w dietinguished only with much difficulty, whilst the smaller 
ecnera within the same family include forms that are per- 
lectly distinct; yet all must be ranked equally as species. 
So again, sjiecies within the same large genus by no moans 
resemble each other to the same degree: on the contrary, 

e ot them can generally be arranged in little groups 
round other species, like satellites round planets,"" 

The question whether mankind consists of one or several 
Ipecies has of lute years been much discussed by anthropolo- 
gists, who are divided into the two schools nf monogeuisti* 
■ad polygenists. Those who do not admit the principle of 
evolution, must look at species as separate creations, or as 
in BOme manner as distinct entities; and they must decide 
what forms of man they will consider as species by the anal- 
ogy of the method commonly pursued in ranking other 
organic beings as species. But it is a hopeless endeavour 
to decide this point, until some definition of the term " spe- 
cies" is generally accepted; and the definition must not 
include an indetemiinate element such as an act of cri-ation. 
Wc might as well attempt without any definition to decide 
whether n certain number of houses should be called ft 
TiUage, town, or city. We have a practical illustration of 
the difficulty in the never-ending doubts whether many 
dosely-allied mammals, birds, insects, and plants, which 
represent each other respectively in North America 
and Enrope, should Ije ranked as species or geographical 
racee; and the like holds true of the productions of many 
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islands ciluatcd at sonif Utile distance from the nearest 
continent. 

Tliose naturalists, on the oilier hand, iviio admit the 
principle of evolution, and this is now admitted by the 
niajoritv of rising men, will feel no douht that all the races 
of man are descended from a single primitive stock; whether 
or not they may think fit to designate tlie races as distinct 
species, for the sake of expressing their amount of differ- 
enee." With our domeiitic animals the question whether 
the various races have arisen from one or more species is 
somewhat different. Although it may be admitted that all 
the races, as well as all the natural species within the same 
genus, have aprung from the same primitive stock, yet it 
is a fit subject for discussion, wliether all the domestic races 
of the dog. for instance, have acquired their present amount 
of difference since some one species was first domesticated 
by man; or whether they owe some of their characters to in- 
heritance from distinct species, which had already been dif- 
ferentiated in a state of nature. With man no such ques- 
tion can arise, for he cannot be said to have been domesti- 
cated at any particular period. 

During an early stage in the divergence of the races of 
man from a. common stock, the differences between the 
races and their number must have been small; consequently 
as far as their distinguishing characters are concerned, they 
then had less claim to rank as distinct species than the ex- 
isting so-called races. Nevertheless, so arbitrnry is the term 
of species, that such early races would perhaps liave been 
ranked by some naturalists as distinct species, if their dif- 
ferences, although extremely slight, had been more constant 
than they are at present, and had not graduated into each 
other. 

It is however possible, though far from probable, that 
the early progenitors of man might formerly have diverged 
much in character, until they became more unlike each 
other than any now existing races; but that subsequently, 
as suggested by Vogt,"' they converge in character. When 
man selects the offspring of two distinct 8])ecie8 for the 
same object, he sometimes induces a considerable amount 
of convergence, as far as general appearance is concerned. 
This is the case, as shown by Von Nathnsius,*' with tlie 
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improved breeds of the pig, which are descended from fivo 
distinct spedea; and iu a ive^ marked manner witii the im- 
proved breeds of cuttle. A great anatomist, Gratiolet, maio- 
taUts that the anthropoiiior^homs apes do not form a natu- 
ral sub-group; hut thai the orung is a highly develo|>ed 
gibbon or semnopithecus, the chimpanzee a highly devel- 
oped maeacus, and tlie gorilla a highly developed mandrill. 
If this conclusion, which rests almost exclusivelv on brain- 
eharacters, be admitted, we should have a uase of conver- 
gence Bt least in external characters, for the anthropo- 
morphous apes are certainly more like each other in many 
points, than ihcj are to otlier apes. All analogical resem- 
blances, n» of a whale lo a fish, may indeed be said to he 
cases of convergence; but this term has never been applied 
to superficial and adaptive resemblances. It would, how- 
ever, be extremely rash to attribute to convergence (-lose 
similarity of character in many points of structure amongst 
the modified descendants of widely distinct beings. The 
form of a crystal is determined solely by the molecular 
forces, and it is not surprising that dissimilar substanci's 
shoold sometimes assume the same form; but with organic 
beings we should bear in mind that the form of each de- 
pends on an infinity of complex relations, namely on varia- 
tions, due to causes far too intricate to be followed, — on the 
nature of the variations prraen'cd, these depending on the 
physical conditions, and alill more on the surrounding or- 
ganiems which compete with each, — and lastly, on inherit- 
ance (in itself a fluctuating element) from innumerable 
progenitorB, all of which have had their forms determined 
through equally complex relations. It appears incredible 
that the modified descendants of two organisms, if these 
differed from each other in a marked manner, should ever 
afterwards converge so closely as to lead to a near approach 
to identily throughout their whole organisation. In the 
case of the convergent races of pigs above referred to, eri- 
dcnee of their descent from two primitive stocks is, according 
to Von Nathuaius, still plainly retained, in certain bones of 
their skulls. If the races of man had descended, as is sup- 
posed by some naturalists, from two or more species, which 
differed from each other a« much, or nearly as much, as dwB 
the omng from the gorilla, it can hardly h^^ doubted that 
maiked differences in the structure of certain bones would 
ttUl b« discoverable in man as he now exists. 

Although the existing races of man differ in many re- 
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spects, as in colour, hair, ehapc of skull, proportioOB o£ the 
hody, &c., yet if their whole striicturi' he taken into eoueid- 
eration they are found to resemble each other closely in a 
multitude of points. Many of these are of so uuiraportant 
or of so singular a nature, that it is extremely improbable 
that Ihey slimild have been independently acquired by 
aboriginally distinct species or races. The same remark 
holds good with equal or groatfr force with respect to the 

I numerous points of mental similarity between the moat dis- 
tinct races of man. The American aborigines, Negroes and 
Europeans are as different from each other in mind as any 
three races tliat can he named; yet 1 was incessantly struck, 
whilst living with the Fuegians on board the " Beagle," 
witii the many little traits of character, shewing how 
similar their minds were to ours; and so it was with a 
full-hlnoiied negro with whom I happened once to be inti- 
mate. 

Uo who will read Mr. Tylor's and Sir J. Lubbock's in- 
teresting works '* can hardly fail to be deeply impressed' 

I with the close similarity between the men of all races in 
"^ tastes, dispositions and habits. This is shown by the pleas- 
iire which they all take in dancing, rude music, acting, 
painting, tattooing, and otherwise decorating themselvea; 
in their mutual comprehension of gi-sture-lauguage, by the 
same expression in their features, and hy the same inarticu- 
late cries, wlien excited hy the same emotions. This simi- 
larity, or rather identity, is striking, when contrasted with 
the different expressions and cries made by distinct species 
of monkeys. There is good e\Tdenco that the art o£ shoot- 
ing with bows and arrows has not been handed down from 
any comnmn progenitor of mankind, yet as Westropp and 
Nilsson have remarked," the stone aiTow-heads, brought 
from the most distant parts of tlie world, and manufactured 
at the most remote perioda, are almost identical; and this 
fact can .only be accounted for hy the various races haip-ing 

_ similar inventive or mental powers. The same observation 
has been made by arcli^ologists '• with respect to certain 
widely- prevalent ornaments, such as zig-zags, &e.; and with 
respect to various simple beliefs and customs, such as the 
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burying of Uie dead under oiBgaJUhic siruclurca, I renn.'m- 
ber olieiirviug iii Stjutli America,*' thut thuvi!, an ui go luany 
other pai'ts of the world, men have generally chosen the 
GumuiitE uf Infty hills, lu throw up plleg of stones, either as 
a record of some remarkable event, or for burying their 
dead. 

Now when naturalists observe a close agreement in 
numerous small details of habits, tastes, and dispositions 
between two or more domestic races, or between nearly-alliod / 
natural forms, they use this fact as an argument thai they ' 
are descended from a common progenitor who was thus en- 
dowed; and consequently that all should he classed under 
the same species. The same argument may be applied with 
much force to the races of man. 

As it is improbable that the numerous and unimportant 
points of resemblance between the several races of man in 
bodily structure and mental faculties {I do not here refer to 
dmilar ciiBtoms) should all have been independently ac- 
quired, they must have been inherited from progenitors who 
bad these same characters. We thus gain some insight 
into the early state of man, before he had spread step by step 
over the face of the earth. The spreading of man to regions 
widely separated by the sea, no doubt, preceded any great 
amount of divergence of character in the several races; for 
otherwise we should soraetimes meet with the same race in 
distinct continents; and this is never the case. Sir J. 
Lubbock, after comparing the arts now practised by savages 
in all ports of the world, specifies those which man could 
not have known, when he first wandered from his original 
birthplace: for if once learnt they would never have been 
forgotten." He thus shews that " the spear, which is hut a 
development of the knife-point, and the club, which is but 
ft long hammer, arc the only things left." . He admits, how- 
ever, that the art of making lire probably had been already 
discovered, for it is common to all the races now existing,and 
was known to the ancient cave-inhabitants of Europe. Per- 
hai>s the art of making rude canoes or rafts was likewise 
known; but as man existed at a remote epoch, when the 
land in many places stood at a very different level to what 
it does now, he would have been able, without the aid of 
canoffi, to have sitread widely. Sir J. Lubbock further re- 
mtrks how improhahte it is that our earliest ancestors could 
havB "counted as high as ten, considering that so many 
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TSCM now in existence cannot get beyond four." Neverthe- 
less, at this early period, the iiitellwlual and social facultiea 
(if man could hardly have been inferior iu any extreme de- 
gree to tlioae possessed at present by the lowest savages; 
otherwise primeval man could not have been 8o eminently 
successful in the struggle for lifi', as proved by Ms early 
and wide diffusion. 

From tlie fundament^ dilTorencea holween certain lan- 
guages, some philologists liave inferred that when man first 
became widely diffust-d, he was not a speaking animal; but 
it may be 8usi>eetefl that languages, far less perfect than any 
now spoken, aided by gestures, might have been used, and 
yet have left no traces on subsequent and more highly- 
developed tongues. Without the use of some language, how- 
ever imperfect, it appears doubtful whether man's intellect 
could have risen to the standard implied by his dominant 
position at an early period. 

Whether primeval man, when he possessed but few aria, 
and those of the rudest kind, and when his power of lan- 
guage was extremely imperfecl, would have deserved to be 
called man, must depend on the defluition which we employ. 
In a series of forms graduating insensibly from some ape- 
like creature to man as he now exists, it would be impossible 
to fix on any definite point when the term '• man " ought to 
be used, Bui this is a matter of very little importance. So 
again, it is almost a matter of indilEercnce whether the so- 
called races of man are thus designated, or are ranked as 
species or sub-species; but the latter term appears the more 
appropriate. Finally, we may conclude that when the prin- 
ciple of evolution is generally accepted, as it surely will l>e 
beffire long, the dispute between the nionnjienists and the 
polygcnists will die a silent and unobserved death. 

One other question ought not to be passed over without 
notice, namely, whether, as is sometimes assumed, each sub- 
species or race of man bus sprung from a single pair of pro- 
genitors. With our domestic animals a new race can readily 
bi.f formed by carefidly matching the varying oflspring from 
a single pair, or even from a single individual possessing 
some new character; but most of our races have lieen 
formed, not inlcnlionally from a selected pair, but uncon- 
sciously by the preservation of many individuals which have 
varitid, bowoviT slightly, in some useful or desired mimner. 
If iu one countrv stronger and heavier horses, and in an- 
other connti-y lighier and fleeter ones, were habitually pre- 
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feired, we may feel sure that two distinct sub-breeds would 
be produced in the caiirse of time, without any one pair 
having lieen separalwl and bred from, in either country. 
Many races have been thus formed, and tlicir manner of 
formation is closely analogous to that of natural species. 
We know, also, that the horses taken to the Falkland Islands 
have, during successive generations, become smaller and 
weakPF, whilst those which have run wild on the Pampas 
have acquired larger and coarser heads; and such changes 
are manifcslly due, not to any one pair, but to all the indi- 
viduals having been subjected to the same conditions, aided, 
perbajis, by the principle of rpveraion. The new sub-breeds 
in such cases are not descended from any single pair, but 
from many individuals which have varied in different de- 
grees, but in the same general manner; and we may con- 
clude that the races ut man have been similarly produced, 
the jnodifications being either the direct result of exposure 
\o different conditions, or the indirect result of some foiin 
of selection. But lo this latter subject we shall presently 
return. 

On the Extinction of tke Races of Man. — The partial or 
complete extinction of many races and snb-racea of man 
is historieally known. Humboldt saw in South America a 
parrot which was the sole living creature that could speak 
a word of the language of a lost tribe. Ancient monuments 
and etone implements found in all parts of the world, about 
whicli no tradition has Ijeen preserved by the present in- 
habitants, indicate much extinction. Some small and broken 
tribes, remnants of former races, still survive in isolated 
and generally mountainous diEtriels. In Europe the an- 
cient races were all, according lo SchaaffbauseD," " lower 
in the scale than the rudest living savages; " they must 
therefore have differed, to a certain extent, from any ex- 
isting race. The remains described by Professor Broca from 
Les Eyzies, though they unfortunately appear to have be- 
longed to a single family, indicate a race with a most singu- 
lar combination of low or siniious, and of high character- 
istics. This race is "entirely different from any other, an- 
cient or mmlern. that we have heard of."'" It differed, 
thertiforc, from the quaternary race of the caverns of Bel- 
gium. 
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Man can long resiBt conditions which apprar oxtremeiy 
unfavourublf for his eitidlenrp.*' He lins lon^ livt'd in the 
extreme regions of the North, with no wood for his canoes 
or iinplcniiints, and with only blublier as fuel, and melted 
anow Its drink. In the snutheni extremity of America the 
Fuegians survive without the protection of clothes, or of 
any building wortliy to be ealled a hovel. In South Africa 
the aborigiuee wander over arid plains, where dangeroua 
beasts abouud. Man can withstand the deadly influence of 
the Terai at the foot of tho llimalaya. and the pestilential 
shores of tropical Africa. 

Extinction follows chiefly from the competition of trilw 
with tribe, and race with rRce. Various checks are always 
in action, serving to keep down the numbers of each savage. 
tribe, — such ns periodical famines, nomadic liahita and the 
consequent deaths of infants, prolonged suckling, wars, ac- 
cidents, gicknesa, licentionsncEs, the sloaling of women, in- 
fanticide, and especially lessened fertility. If any one of 
these checks increases in power, even slightly, the tribe thus 
afTccted tends to decrease; and when of two adjoining tribes 
one IjccomcB less numerous aud less powerful than the other, 
the contest is soon settled by war, slaughter, cannibalism, 
slavery, and absorption. Even when a weaker tribe is not 
tlius abruptly swept away, if it once begins to decrease, it 
generally goes on decreasing until it becomes extinct,'* 

When civilised nations come into contact with l)ar- 
harianB the struggle is short, except where a deadly climate 
givoB its aid to the native race. Of the causes which lead 
to tho victory of civilised nations, some are plain and simple, 
others complex and obsi-ure. We can ace that the cultiva- 
tion of the land will be fatal in many ways to savages, for 
they cunnot, or will not, change their habits. New diseases 
and vices have in some cases proved higlily destructive; and 
it appears that a. new disease often causes much death, until 
those who are most susceptible to its destructive influence 
are gradually weedcfl out; " and so if may be with the evil 
efTects from spirituous liquors, as well as with the uncon- 
(juerahly strong taste for (liem sheivn by so many savages. 
It further appears, mysterious as is the fart, that the first 
meeting of distinct and separated j»eople genersles disease." 
Mr. Sproat, who in Vancouver Island closely attended lo 

•I Dr. Qprlnnil. ■UDbpr.lii».\nB5WT- flnlliDH's 'Mcdifiil Kotes tni Rcfleo- 

bBii -lar NnturrOlh'r,' ISHS. «. 8!. tioim." IWB, P. SW. 

"(SiTlMcliiljiii. ■- IS) i^w facU in "I hnvn «illwto.i f Jimmal of Rc- 

niltpnrl orihi* itntmionL w«rnliP», Voytge of tl.ii " B»»((le."' Ti. 

" Six RuiarkBlotbis efhct In Sii H. 4M) u good luan; i;iim» hKirini; on llila 




, Cnxr. Vri. THE EXTINCTION OF RACES. 



Uie subject of extinction, believed tbet diarized habits of 
life, Miisei[iient on the advent of Europeans, induees muph 
ill henlth. He lajs, alaii, great etress on the apparently 
trifling eause that the natives betwrno " bew*il(iered and dull 
by the new life around thcin; they lose the motives for ex- 
ertion, and get no new ones in their place." " 

The grade of their eivilisation seems to be a. most ixct i 
portant element in the aucwss of competing nations. A 
few centnrlea ago Eiirope feared the inroads of Eastern bar- 
barians; now any such fear would be ridiculous. It is a 
more curious fact, as Mr. Bagehot has remarked, that sav- 
ages did not formerly waste away before the classical na- 
tions, as they now do before modem civilised nations; had 
they done bo. the old moralists «*ould have mused over the 
event; but there is no lament in any writer of that period 
over the perishing barbarians.'" The most potent of all 
the cauaee of extinction, appears in many cases to be lessened 
fertility and ill-health, especially amongst the children, aris- 
ing from changed conditions of life, notwithstanding that 
the new conditions may not be injurious in themselves. I 
am much indebted to Mr. H. II. Howorth for having called 
my attention to this subject, and for having given me in- 
formation respecting it. I have collected the following 
cast^ 

AVTieii Tasmania was first colonised the natives were 
roughly estimated by some at 7000 and by otliers at 20,000. 
Their numljer was soon greatly reduced, chiefly by fighting 
with tht English and with each other. After the famous 
hunt by all the colonists, when the remaining natives de- 
livered themselves up to the government, they consisted 
only of 120 individuals," who were in 1832 transported to 
Flinders Island. This island, situated between Tasmania 
and Australia, is forty miles long, and from twelve to eight- 
een miles broad: it seems healthy, and the natives were well 
treateil. Nevertheless, they suffered greatly in health. In 
1H34 they consisted (Bonwick, p. 850) of forty-seven adult 
males, forty-eight adult females, and sixteen children, or in 
all of 111 souls. In 183.5 only one hundred were left. As 
thvy continued rapidly to decrease, and as they themselves 
thought that they should not (>eri8h so (juickiy elsewhere, 
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(hpv were remowd in 1847 to Ovflter Cove in the Bouthern 
purt of Tasmania. They then Jonsistwl (Dec. 2ftth, 1847) 
of fourtoon men, twenty-two women and ten children." But 
the change of site did no good. Disease and death stiU pur- 
sued them, and in 1864 one man (who died in 1S(J9), and 
throe elderly women alone survived. The infertility of the 
women is even a more remarkable fact than the tialiility 
of all to ill-hoalth and death. At the time when only nine 
women were left at Oyster Cove, they told Mr. Bonwick 
(p. 386), that only two had ever borne children; and these 
two had together produced only three children! 

With respect to the eaitee of this extraordinary state of 
things, Dr. Story remarks that death followed the attempts 
to civilise the natives. " If left to themselves to roam as 
they were wont and undisturbed, they would have reared 
more children, and there would have been less mortality." 
Another careful observer of the natives, Mr. Davis, remarks, 
" The births have been tew and the deaths numerous. This 
may have been in a great measure owing to their change 
of living and food; but more so to their banishment from 
the mainland of Van Diemen's Land, and consequent de- 
pression of spirits ■■■ (Eonwick, pp. 388. 390). 

Similar facta have been observed in two widely differ- 
ent parts of Australia. The celebrated explorer. Mr. Greg- 
ory, told Mr. Bonwick, that in Queensland "the want of 
reproduction was being already fell with the blacks, even 
in the most recently settled parts, and that decay would set 
in." Of thirteen aborigines from Shark's Bay who visited 
Murchison River, twelve died of consumption within three 
months." 

The decrease of the Maories of New Zealand has been 
carefully investigated by Mr. Fenton, in an admirable Re- 
port, from which all the following statements, with one 
exception, are taken.*" The decrease in number since 1830 
is admitted by every one, including the natives themselves, 
and is still steadily progressing. Although it has hitherto 
been found impossible to take an actual census of tlie na- 
tives, their numbers were carefully estimated by residents 
in many districts. The result seems trustworthy, and shows 
that during the fourteen years, previous to 1858, the de- 
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c-reae? was 19. t? |*r cent. Some of tlie tribes, thus eare- 
fully esamineii, lived above a hundred miles apart, some 
on the coast, some inland; and their means of subsiBtence 
and habitft differed to a certain extent (p. 28). The total 
number in 1858 was believed to be r)3,TO0, and in 1872, after 
a second interval of fourteen years, another census was 
t«ken, and the number is given as only 36,359, shewing & 
decrease of 33.89 jwr cent! " Mr. Fenton, after shewing in 
detail the insufficiency of the various causes, usually as- 
u^ed in explanation of this extraordinary decrease, such 
as new diseases, the profligacy of the women, drunkenness, 
wars, &c., concludes on weighty grounds that it depends 
chietiy on tlie unproductiveness of the women, and on the 
extraordinary mortality of the young children (pp. 31, 31), 
In proof of this he shews (p. 33) that in 18i4 there was one 
Don-adult for every 3.57 adults; whereas in 1858 there was 
only one non-adult for every 3.27 adults. The morfaUty of 
the adults is also great. He adduces as a further cause of the 
deerease the inequality of the sexes; for fewer females are 
bom than males. To this latler point, depending' perhaps 
on a widely distinct cause, I shall return in a future chap- 
ter. Mr, l-'enton contrasts with astonishment the decrease 
in Jfcw Zealand with the increase in Ireland; countries not 
Tery dissimilar in climate, and where the inhabitants now 
follow nearly similar habits. The Maories themselves (p. 35) 
" attribute their decadence, in some measure, to the intro- 
duction of new food and clothing, and the attendant change 
of habits; '" ami it will be seen, when we consider the influ- 
ence of changed conditions on fertility, that they are prob- 
ably right. The diminution licgan between the years 1830 
and 1840; and Mr. Fenton shews (p. 40) that about 1830, 
the art of manufacturing putrid corn (maize), by long 
steeping in water, was discovered and largely practised; 
and this proves that a change of habits was beginning 
amongst the natives, even when Xew Zealand was only 
thinly inhabited by liliiroiieans. When I visited the Itay 
of Islands in 1835, ihe dress and food of the inhabitants had 
already been much modified: tbey raised potatoes, maize, 
and other agricultural produce, and exchanged them for 
Boglish manufactured goods and IoImcco. 

It is evident from many statements in the life of Bishop 
Patteson." that the Melanesians of the New Hebrides and 
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neighbouring archipelagoes, suffered to an extraordinary de- 
gree in hi-ulih, and jUTishiid in large nunibere, when they 
were removed to New Zealund, Norfolk Ishind, and other 
eaiubrious jilaees, in order to be educated as miseionariea. 

The decrease of the native por'ulation of the Saudvrich 
Idands is as notorious as that of New Zealand. It has been 
roughly estimated by those best eapuble of judging, that 
when Cook discovered the Islands in 17V9, the population 
amounted to about 300,000. Aeeording to a loose census 
in 1823, the numbers then were 142,050. In 1832, and at 
several subsequent periods, an accurate census was officially 
taken, but 1 have been able to obtain only the following 
returns: 
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We here see that in tbe interval of forty years, between 
1833 and 1872. the population has decreased no less than 
sixty-eight per cent.l This bus been attributed by most 
writers to tbe profligacy of the women, to former bloody 
wars, and lo the severe labour imposed on conquered tribes 
and to newly introduced diseases, which have been on sev- 
eral occasions extremely destnictive. No doubt Ihese and 
other such causes have been highly eflicient. and may ac- 
count for the extraordinary rate of decreasu tietween the 
years 1832 and 1836; but the most potint of all the causes 
seeine to be lessened fertility. According to Dr. Husclien- 
berger of the U. S. Navy, who visited these islands between 
183.1 and 1R37, in one dirtrict of Hawaii, only twenty-five 
men out of 1134, and in another district only ten out of 
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637, had a family with as many as tliree children. Of 
vigUly married women, only thirty-nine had ever horny chil- 
dren; am! "the ufficinl report gives an average of half a 
cbild tu laieh nmrried couple in the whole island." This is 
almost e.xHctly the same average as with the Taemanians 
al Oyster Cove, Jarves, who publislied his History in IS'ti, 
Boya lliat " /aiailies who have three children are freed from 
all taxes; tliose having more, are rewarded by gifts of land 
and other encourage men ts.'' This unparalleled enactment 
by the government well shews how infertile the race had 
bec-ome. The Rev. A. BisJiop staled in the Hawaiian ' Spec- 
tator' in laSi), tliat a large proportion of the children die 
at early ages, aud Bishop Staley informs me that tliiu is still 
iiie case, just as in New Zealand. This has heeu attributed 
to the neglect of the children by the women, but it is prob- 
ably in large part due to innate weakness of constitution in 
the children, in relation to the lessened fertility of their 
parents. There is, moreover, a further resemblance to the 
case of New Zealand, in the fact that there is a large excess 
of male over female births: the l-chsus of 1872 gives 31,G50 
nialea to 23,847 females of all ages, that is 125.3G males for 
vrery lO'l females; whereas in al! civilised eoMntries the 
lemalea exceed tiie males. No doubt the proliigacy of the 
vomen may in part aecouut for their small fertility; hut 
their changed habits of life is a much more probable cause, 
and which will at the same time account for the increased 
mortnlity, eajK-cially of the children. The islands were 
visited by Cook in 1779, by Vancouver in 1794, and often 
BQl)fie<iuentlj by whalers. In 1819 missionaries arrived, and 
found that idolatry had been already abolished, and other 
cliangi'S ollccted by the king. After this period there was 
a rapid change in almost nil the habits of life of the natives, 
and Ihey soon !>ecaiiie " Die most civilised of the Pacific 
Islanders." One of my informants, Mr. Coun, who was 
bom on the islnndu. remarks that the natives have under- 
gone a greater change in their habits of life in the course 
of fifty years than Knglishmen during a thousand years. 
From information received from Bishop Stjilcy, it does not 
ajipenr that the poorer classes have over much changed their 
diet, although ninny new kinds of fnut have been intro- 
duced, and the sugnr-eane is in universal use. Owing, how- 
ever, to their passion for imitating Europeans, they altered 
their manner of dressing nt on early period, and the use of 
ntcoholie drinks became very general. Althongh these 
fhanges appear inconsiderable, I can well beliovp, from what 



is known with respect to animals, that they might suffice 
to lessen the fertility of the natives." 

Lastly, Mr. Maciiamara states " tliat the low and de- 
graded inhabilanta of the Andaman Islands, on the eastern 
side of the {.iulf of Bengal, are " eminently sust-eptible to 
any change of climate: in fact, take them away from their 
island homes, and they art- almost certain to die, and that 
independently of diet or extraneous influenceH." He fur- 
ther states that the inhahitants of the Valley of Nep&l, 
which is extremely hot in summer, and also the various 
hill-tribes of India, suffer from dysentery and fever when 
on the plains; and they die if they attempt to pass the whole 
year there. 

We thus see that many of the wilder races of man are 
apt to suffer much in health when subjected to changed 
conditions or habits of life, and not exclusively from being 
transported to a new elimatc. Mere alleratiims in habits, 
which do not appear injuriouB in themselves, seem to have 
this same elTect; and in several eases tlie children are par- 
ticularly liable to suffer. It has often been said, as Mr. 
Macnamara remarks, that man can resist with impunity the 
greatest diversities of climate and other changes; hut this is 
true only of the civilised mees. Man in his wild condition 
seems to be in this respect almost as susceptible as his near- 
est allies, the anthropoid apes, which have never yet sur- 
vived long, when removed from their native country. 

Lessened fertility from changed conditions, as in the 
case of the Tasmanians, Maories, Sandwich Islanders, and 
apparently the Australians, is slill more interesting than 
their liability to ill-heallh and death; for even a slight de- 
gree of infertility, combined with those other causes which 
tend to check the increase of every population, would sooner 
or later lead to extinction. The diminution of fertility may 
be explained in some cases hy the profligacy of the women 
(as until lately with the Tahitians), but Mr. Fenton has 
shewn that this explanation by no means suffices with the 
New Zealanders, nor does it with the Tasmanians. 
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In the paper above qiiotod. Mr. Slacnaraura gives reasons 
for Iielieviiig that the inliabituots of dislrk-ts subject to 
nmlaria are apt to be aterilu; but this canuot apply in sev- 
eral of the above cases. Siiuie writers have aiiggesled that 
tlie aborigines of islands have suffered in fertility and health 
from long continued inter-breeding: but in the above eases 
infertility has coiudded too closely with the arrival of Eu- 
ropeans for us to admit this explanation. Nor have we at 
present any reason to believe that man is highly sensitive to 
the evil effects of inter-breeding, especially in areas so large 
aa New Zealand, and the Sandwich archipelago with its di- 
versified stations. On the contrary, it la known that the 
present inliabitants of Norfolk Island are nearly all cousins 
or near relations, as are the Todaa in India, and the inhabit- 
ants of sonic of the Western Islands of Scotland; and yet 
they seem not to have suffered in fertility.*" 

A much more probable view is suggested by the analogy 
of tlie lower animals. The reproductive system can be 
shewn to be susceptible to an extraordinary degree (though 
why we know not) to changed conditions of life; and this 
Buseeptibility leads both to lieucficial and to evil results. A 
large collection of facts on this subject is given in chap, xviii. 
of vol. ii. of my ' Variation of Animals and Plants under 
Domestication,' I can here give only the briefest abstract; 
and every one interested in the subject may consult tlie above 
work. Very slight changes increase the liealth, vigour and 
fertility of most or all organic lieings, whilst other changes 
are known to render a large numlR-r of animals sterile. One 
ot the most familiar cases, is that of taraed elephants not 
breeding ip India; though they often breed in Ava, where 
the females are allowed to roam about the forests to some 
extent, and are thus placed under more natural conditions. 
The case of various American monkeys, both sexes of which 
have been kejit for many years together in their own coun- 
tries, and yet have very rarely or never bred, is a more appo- 
site instance, because of their relationship to man. It is 
remarkable how slight a change in the conditions often in- 
duces sterility in a wild animal when captured; and this is 
the more strange as all our domesticated animals have be- 
come more fertile than they wore in a state ot nature; and 
some of them can resist the most unnatural conditions with 
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undiminished fertility." Certain proups of animals are 
mui'h more liaWn than oIlierB to be alFected by captivity; 
ord generally all the ejiecica of the same (jroup are aifoctt^d 
in the same manner. But eometimes a single speoies iu a 
group is rendered sterile, whilst the others are not 6o; on 
the other hand, a single speciee may retain its fertility 
whilst moBt of the others (ail to breed. The males and 
females of some species when confined, or when allowed to 
live almost, but not quite free, in their native country, never 
unite; others thus circumstanced frequently unite but never 
produce offspring; others again produce some offspring, but 
fewer than in a state of nature; and as bearing on the above 
Cflsea of man, it is important to remark that the young are 
apt to be weak and sickly, or malformed, and to perish at 
an early age. 

Suuiug how general is this law of the suseeptibility of 
the reproductive system to changed conditions of life, and 
that it holds good with our nearest allies, the Quadruniana, 
I can hardly doubt that it applies to man in his primeval 
state. Hence if savages of any race are induced suddenly to 
change their habits of life, they become more or less sterile, 
and their young offspring Buffer in health, in the same man- 
ner and from the same cause, as do the elephant and hunt- 
ing-leopard in India, many monkeys in America, and a host 
of animals of all kinds, on removal from their natural con- 
ditions. 

We can see why it is that aborigines, who have long in- 
habited islands, and who must have been long exposed to 
nearly uniform conditions, should be specially affected by 
any change in their habits, as seems to be the case. Civilised 
races can certainly resist changes of all kinds Ear better than 
savages; and in this respect they resemble domesticated ani- 
mals, for though the latter sometimes suffer in health (for 
instance European dogs in India), yet they are rarely ren- 
dered sterile, though a few such instances have been re- 
corded." The immunity of civilised races and domesticated 
animals is probablv due to their having been subjected to a 
greater extent, and therefore having grown somewhat more 
accustomed, to diversified or varying conditions, than the 
majority of wild animals; and to their having formerly im- 
migrated or been carried from country to country, and to 
different families or sub-races having inter-crossed. It ap- 

•* Pot the ovidmce on thin heeii. «pp " ■ VariHiion of Animals,' Ac, vol 
'Vnriotion of Animdii,' dto., vol. ii. ii. p. Itl. 
p. 111. 



Cbap. VII. THE EXnNCTION OP RACES. I95 

peare that u cross with civilised races at once gives to an 
aburigioal race an immunity from the evil tonaequeuces of 
changed conditions. Thus ttie crossed offspring from the 
Tftliitians and English, when settled in Pitcnirn Island, in- 
creased 80 rapidly that the Island was soon overstocked; 
and in June IHhG they were removed to Norfolk Island. 
They then consisted of GO married persons and 13'1 eliildren, 
making a total of 194. Here they likewitse increased so 
rapidly, that although si-xteen of tliem returned to Pitcairn 
Island in 1859, they numbered in January 1868, 300 souls; 
the males and females being in exactly equal numbers. 
What a contrast does this case present with that of the Taa- 
manians; t)ie Norfolk Islanders increased in only twelve and 
a half years from 194 to 300; Trhercas this Tasmanians de- 
creased during fifteen years from 120 to 46, of which latter 
number only ten were children." 

So again in the inten'al between the census of 18GG and 
1873 the natives of full blood in the Sandwich Islands de- 
creased by 8081, whilst the half-castes, who are believed to 
be healthier, increased by 847; but I do not know whether 
the latter number includes the oiTspring from the half-castes, 
or only the half-castes of the first generation. 

The cases which I have here given a!l relate to aborigines, 
who have been subjected to new conditions as the result of 
the immigration of civilised men. But sterility and ill- 
health would probably follow, if savages were compelled by 
any cause, such as the inroad of a conquering trilM;, to 
desert their homes and to change their habits. It is an inter- 
esting circumstance that the chief check to wild animals 
beootning domeslicflted, which implies the power of their 
breeding freely when first captured, and one chief check to 
wild men, when brought into contact with civilisation, snr- 
viring to form a civilised race, is the same, namely, sterility 
from changed conditions of life. 

Finally, although the gradual decrease and ultimate ex- 
tinction of the races of man is a highly complex problem, 
depending on many causes which differ in ditferent places 
and at ditferent times; it is the same problem as that pre- 
sented by the extinction of one of the higher animnla — of 
the fossil horse, for instance, which disappeared from South 
America, soon afterwards to be replaced, within the same 
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districts, by pountless troupe of the Spanish horse. Tlie 
New Zealaiider eeems conscious of this parallelism, for he 
compares his future fate with that of the native rat now 
almost exterminated by the European rat. Though Ihe diffi- 
culty is great to our imagiuation, aud really great, if we 
wish to asecrtain the precise causes and their manner of 
action, it ouglil not to be so to our reason, as long as we keep 
steadily in mind that the increase of each species and each 
race is constantly checked in various ways; so that if any 
new check, even a slight one, be superadded, the race will 
surely decrease in number; and decreasing numbers will 
sooner or later lead to extinction; the end, in most cases, 
being promptly determined by the inroads nf conquering 
tribes. 

On (he Formation of the Racrs of Man. — In some cases 
the crossing of distinct races has le(l to the formation of a 
new race. The singular fact that the Europeans and Hin- 
I> belong to the same Aryan stock, and speak a lan- 
lamentally tiie same, differ widely in appearance, 
hpopeans differ but little from Jews, who belong 

Semitie stock, aud speak quite another language, 

haa been aeeounled for by Broca,*" through certain Aryan 
branches having been largely crossed by indigenous tribes 
during their wide diffusion. Wlien two races in close con- 
tact cross, the first result is a heterogeneous mixture: thus 
Mr. Hunter, in describing tlie Santalt or hill-tribes of India, 
says that hundreds of imperceptible gradations may be 
traced '' from the black. sr|uat trilies of the mountains to 
the tall olive-coloured Brahman, with his intellectual brow, 
calm eyes, and high but narrow head;" so that it is nec^- 
sary in courts of justice to ask the witnesses whether they 
are Sautalis or Hindoos." Whether a heterogeneous peo- 
ple, such as the inhabitants of some of the Polynesian 
islands, formed by the crossing of two distinct races, with 
few or no pure members left, would ever become homogene- 
ous, is not known from direct evidence. But as with our 
doraeBlicatod animals, a cross-breed can certainly be fixed 
aud made uniform by careful selection " in the course of 
a few generations, wo may infer that the free infercrosaing 
of a heterogeneous mixture during a long descent would 
supply the place of selection, and overcome any tendency 
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to reversion; bo that the crossed race would ultimal*'ly be- 
come liomogtnuous, lliougk it might not partake ill aa equal 
degree of the characters of the two parent- races. 

Of all the dilfereiices between tlie races of man, the 
colour of the gkiu in the most conspicuous and one of the 
best marked. It was formerly thought that differences of 
this kind could tie accounted fwr by loug exposure to differ- 
ent climates; hut Pallas first shewed that this is not tenable, 
and he has since bo^u followed by almost all aulhropolo- 
gists." This view has been rejected chiefly because tlie dis- 
tribution of the variously coloured races, most of whom 
niuBt have long inhabited their present homes, does not co- 
incide with cor res pond iDf{ differences of climate. Some 
little weight may be given to such eases as that of the Dutch 
families, who, as we hear on excellent authority," have not 
undergone the least change of colour after residing for three 
centuries in South Africa. An argument on the same side 
may likewise be drawn from the uniforui apjiearance in 
varioua parts of the world of gipsies and Jews, though the 
uniformity of the latter has been somewhat exaggerated." 
A very damp or a very dry atmosphere has been supposed 
to be more influential in modifying (he colour of the skin 
than mere heat; but as D'Orbigny in South America, and 
Livingstone in Africa, arrived at diametrically opijosite 
conclusions with respect to dampness and dryness, any con- 
clusion on this head must lie considered as very doubtful." 

Varioua facts, which I have given elsewhere, prove that 
the colour of the skin and hair is sometimes correlated in a 
surprising manner with a complete immunity from the ac- 
tion of certain vegetable poisons, and from the attacks of 
certain parasites. Hence it occurred to me, that negroes 
and other dark races might have acquired their dark tints 
by the darker individuals escaping from the deadlv inHuente 
of the miasma of their native countries, during a long series 
of generations. 

I afterwards found that this same idea had long ago 
occurred to Dr. Wells." It has long been known that ne- 
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groes, and even mulattoes, are almost completely exempt 
from the j'ellow-feTer, so destructive in tropical America." 
They likewise escape to a large extent the fatal intermit- 
tent fevers, that prevail alung at least 2G0O miles of the 
Ghores of Africa, and which annually cause one-fiflh of the 
white settlers to die, and another fiilh to return home in- 
valided." This immunity in the negro seems to be partly 
inherent, depending on some unknown peculiarity of con- 
stitution, and partly the result of acclimatisation. Pou- 
chct "" states that the negro regiments recruited near the 
8oudan, and borrowed from the Viceroy of Egypt for the 
Mexican war, escaped the yellow-fever almost eiiually with 
the negroes originally brought from various parts of Africa 
and accustomed to the climate of the West Indies. That 
acclimatisation plays a part, is shewn Ity the many cases in 
which negroes have become somewhat liable to tropical 
fevers, after having resided for some time in a colder cli- 
mate.*" The nature of the climate under which the white 
races have long resided, likewise has some influence on them: 
for during the fearful epidemic of yellow fever in Demerara 
during 1837, Dr. Blair found that the death-rate of the im- 
migrants was proportional to the latitude of the country 
whence they had come. With the negro the immunity, as 
far as it is the result of acclimatisation, implies exposure 
during a prodigious length of time; for the aborigines of 
tropical America who have resided there from time imme- 
morial, are not exempt from yellow fever; and the Hev. 
n. B. Tristram states, that there are districts in North- 
ern Africa which the native inhabitants are compelled 
annually to leave, though the negroes can remain with 
safety. 

That the immunity of the negfo is in any degree cor- 
related with the colour of his skin is a mere conjecture: it 
may be correlated with some difference in his blood, nervous 
system, or other tissues. Nevertheless, from the facts above 
alluded to, and from some connection apparently existing 
between complexion and a tendency to consumption, tlie 
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conjecture seemed to me net improbable. Consequently I 
endeavoured, wilh but Utile siicoesB,*" lo ascertain how far 
it holdf good. The late Dr. Daniell, who had long lived on 
the West Const of Africa, told me that he did not believe in 
any such relation. He was himself unusually fair, and had 
withstood the climate in a wonderful manner. When he 
first arrived as a boy on the coast, an old and experienced 
negro chief [iredieted from Ms appearance that this would 
prove the case. Dr. Nicholson, ot Antigua, after having 
attended to this subject, writes to me that dark-coloured 
Europeans escape the yellow fever more than those that are 
light-coloured. Mr. J. M. Harris altogether denies that 
Euroiwans with dark hair withstand a hot climate better 
than other men: on the contrary, experience has taught hira 
in making a selection of men for service on the coast of 
Africa, to choose those with red hair." As far, therefore, as 
these alight indications go, there seems no foundation for 
the hypothesis, that blackness has resulted from the darker 
and darker individuals having eurvived better during long 
exposure to fever-generating miafima. 

Ifaere exints any relation hetvocn the 
uoltiur of tha huir soil constitulinnal 
liablUt; to tropical diHCBSi^. Pcrhuja 
no tuoh relntion would bo dinooverod, 
but the invcstigatioD is veil worth 
niakina. In cam uif poiHlYD 
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Dr. Sharpe renmrks,"* that a tropical sun, which burna 
anil Misters a white skin, does not injure h blacls one at all; 
and, as he adds, this is not due to habit in the individual, 
for children only six or fight uioulhs old are often carried 
about naked, and are not alfeoted. I have been assured by 
a medical man, that some years ago during each summer, 
but not during the winter, his hands became marked with 
light brown patches, IJke, although larger than freckles, and 
that these patches were never affected by sun-burning, whilst 
the white parts of Jiie skin have on several occasions beea 
much Inflamed and blistered. With the lower animals tliere 
is, also, a constitutional difference in liability to the action 
of the sun between those parts of the skin clothed with white 
hair and other parts.** Whether the saving of the skin from 
being thus burnt is of sufficient importance to account for 
a dark tint having been gradually acquired by man through 
natural selection, I am unable to judge. If it be so, we 
should have to assume that the natives of tropical America 
have lived there for a much shorter time than the negroes 
in Africa, or tlio Papuans iu the southern parts of the Malay 
archipelago, just as the lighter-coloured Hindoos have re- 
sided in India for a shorter time than the darker aborigines 
of the central and southern parts of the peninsula. 

Although with our present knowledge we cannot ac- 
count for the differences of colour in the races of man, 
through any advantage thus gained, or from the direct action 
of climate; yet we most not quite ignore the latter agency, 
for there is good reason to helieve that some inherited effect 
is thus produced."' 

We have seen in the second chapter that the conditions 
of life affect the development of the hndily frame in a direct 
manner, and that the effects are transmitted. Thus, as is 
generally admitted, the European settlers in the United 
States undergo a slight but extraordinary rapid change of 
appearance. Their bodies nnd limbs become elongated; and 
I hear from Col. Kernys that during the late war in the 
United States, good evidence was afforded of this fact by 
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the ridiculous appeai'aiicc presenleil by the German regi- 
muiits, nhiiu drt^ssud in iiiadj-iuadc clothes manufactured 
for the Auieritan market, and which were much too long 
for Iho men in every way. There is, also, a eonsiderahle body 
of evidence shewing that in the Southern States the houeo- 
slaves of the third generation preaeut a markedly diilerent 
appearance from the field -slaves .■" 

If, however, we look to the races of man as distributed 
over the world, we must infer that their characteristic dif- 
ferences c-annot be accounted for by the direct action of 
different conditions of life, even after exposure to them for 
an enomioua [jcriod of time. The Esquimaux live exclusive- 
ly on animal food; they^are clothi'd in thick fur. and are 
exposed to intense cold and to prolonged darkness; yet they 
do not diller in any extreme degree from the inhabitants of 
Southern t'hina, who live entirely on vegetable food, and 
are esjiosetl almost naked to a hot, glaring climate. The 
unclotlied I-'ucgians live on the marine jiroductions of their 
inhoepitehle shores; the Botocudos of Brazil wander almut 
the hot forests of the interior and live chiefly on vegetable 
productions; yet these tribes resemble each other so closely 
that the Fuegians on Iward the " Beagle " were mistaken 
by some Brazilians for Botociidiis. The Botocudos again, 
US well as the other inhabitants of tropical America, are 
wholly diffen'nt from the Negroes who iiiliabit the opposite 
shores of the Atlantic, are exposed 1o a nearly similar cli- 
mate, and follow nearly the same habits of life. 

Nor can (he differences between the races of man he 
accounted for by the inherited effects of the increased or 
decreased use of parts, except to ti quite insignificant degree. 
Men who habitually live in canoes, may have their legs some- 
what stunted: those who inhabit lofty regions may have 
their chests enlarged; and those who constantly use certain 
sense-organs may have the cavities in which they are lodged 
somewhat increased in size, and their features consequently 
little modified. With civilised nations, the reduced size 
le jaws from lessened use — the habitual play of differ- 
ent muscles sen-ing to cxprtss diiferent emotions — and the 
increased si^e of the brain from greater intellectual activity, 
have togelhor produced a considerable effect on their gen- 
eral appearance when compared with savages."" Increased 

" nnrlnn. ' Mcdiol RcsMrplm.' p. " Sob Prof. H.-h«nfllmll»on, Iriiiirfiit 

MS. QintrefwM I' I'nili Ae rEiip4« in •Anlliropobgii'ii] Hevlaw,' Ot-t 1868, 

nuiiiiiina.' IKAI, ]>. 1381 hsK m.UecUd p. 430. 
mu«b vvidcQci' on tUis head. 
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bodily stature, without any corresponding increase in the 
Bize of the brain, may (judging from the previously adduced 
case of rabbits), have given to some racee an elongated ekull 
of the dolichocephalic type, 

LBBtly, the little-nnderBtood principle of correlated de- 
velopment has Boinetiiiies come into action, as in the cojse 
of great muscular development and strongly projecting 
Bupra-orbital ridges. The colour of the skin anil hair are 
plainly correlated, ae is' the texture of the Jiair with its 
colour in the Slandans of North America." The colour also 
of the skin, and tJie odour emitted by it, are likewise in 
some manner conncc-tcd. With the breeds of sheep the 
nunilwr of hairs within a given s^mce and the number of 
the excrelorj- pores are related.'" If we may judge from 
the analogy of our domesticated animals, many modifications 
of structure in man probably eome under this principle of 
corri'latfd development. 

We have now seen that the external characteristic dif- 
ferences between the races of man cannot be accounted for 
in a satisfactory manner by the direct action of the condi- 
tions of life, nor by the effects of the continued use of parts, 
nor through the principle of correlation. We are therefore 
led to enquire whether slight individual differences, to which 
man is eminently liable, may not have been preserved and 
augmented during a long series of generations through natu- 
ral selection. But here we are at once met by the objection 
that beneficial variations alone can be thus preserved; and 
as far as we are enabled to judge, although always liable 
to err on this head, none of the differences between the races 
of man are of any direct or special service to him. The in- 
tellectual and moral or social faculties must of course be 
excepted from this remark. The great variability of all 
the external differences between the races of man. likewise 
indicates that they cannot be of much importance; for if 
important, they would long ago have been either fixed and 
preserved, or eliminated. In this respect man resembles 
those forms, called by naturalists protean or polymorphic, 

" Mr. Cntlin nUWa (' N. Amerion honw'a msne, whilM the Imlr of other 

Indiuin,' Srd edit 1S«S, vnl. I. n. 49) colours is flne »nd Mill. 

thM ill Ihu whoio tribo of llie Mun- " On tho odonr of tlie akin, Gi-dmn, 

daoB, «hnut ono in ten or IwsWe nf 'Sur i'Eapi™,' torn. il. p. 21T, On llio 

tho memhers. of all tgea nod hotli pores in Uj« Bkin. Dr. Wilokens.'Dia 

•"jo^ li«»« briiLt silvery p*y hair, Aufgabon dcr L»ndwirth. Zoolachnik,' 



Ceap. Vll. 



STU 



■•E OP THE BRAIN. 



203 



which have remained dy variable, owiDg, ae it seems, 

to such varialione be> " indilTerent nature, and to 

their having thue esci., ..i tion of natural selection. 

Wi? have thus far l^-i^n liaiHed iu all our attempts to ac- 
count for the ditTero.: '■' between the races nf man; but 
there remains one imitortaut agency, namely Sexual Selec- 
tion, which appeuTs lo have acted powerfully on man, as 
on many other animals., 1 do not intend to assert that sex- 
ual seleelion will u, 'nt for nil the differenceg between 
the racee. An unci^piuiucd residuum is left, about which 
we can only say, in our ignorance, that as individuals are 
continually born with, for instance, heads a little rounder 
or narrower, and with noses a little longer or shorter, such 
slight differences might become Hxed and uniform, if the 
unknown agencies which induced them were to act in a 
more constant manner, aided by long-continued intercross- 
ing. Such variations come under the provisional class, al- 
luded to in our second chapter, which for the want of a 
better term are often celled spontaneous. Nor do I pretend 
that the effects of Bex"al selection can be indicated H'ith sci- 
entifiG precision; but it can be shewn that it would be an 
inexplicable fact if man had not been modified by this 
agency, which appears to have acted powerfully on innumer- 
able animals. It can further be shewn that the differences 
between the races of man, as in colour, hairiness, form of 
features, &c., are of a kind which might have l>een expected 
to come under the influence of sexual selection. But in 
order to treat this subject properly, I have found it neces- 
sary to pass the whole animal kiUEdom in review. I have 
therefore devoted to it the Second Part of this work. At 
the close I shall return to man. and, after attempting to 
shew how far he has been modified through sexual selec- 
tion, will give a brief summary of the chapters in this First 
Part. 
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The cnntrtivcrsT re-spwitin;! the nntiire niwl lhi> CTleiit of Ihp differ- 
nw8 in thp strucliire nf Ihfi brain in mnn nnil (he Rp«R, which nroiie 
some fi(l«'n ifenrs ngn, has not >Pt conic to nn end. thiHgh the subject 
matter of thp dispute is. at present, totally dilTerenL from whnt it wm 
fnnnnrlv. It tra* orieinnllf nsrart^d nnd re-asMrtpd. with stnenlnr pvr- 
tinwitT. thsi the brain ot all the ape*, even the hiaheat, differs from 
thst nf mnn. in the absenne of wich conspicimus struotiirea as Ihe pos- 
terior lobes ot Ihe ccrebml hemispheres, with the posterior comu of the 




' I gaiiirtilvAi. wurh iMMcr ' 
1^1 ■■ ■ ... •ml. (tiiifiainj hr nobody. 

Ilir iiiuniT ti-,11, xt„- |H<jiii .,1 vK-K lit aiviiiitation ■!(»«,' no «.. , 

U* would pvrr ba*o dikfnilMi liw lUw of Uniunn. that aua iliiillM to 
l^buwil, uwvrlj' HI ■ UM/olisr tfi^le*, at tli« Iwad of tbe n - ■ 

uf th'w ip''. IV'< f] 'tirw. in nil lb«ir nrruu, to duw an aflnitv, llut 

,1.,. — . . — ■■.fiii^ intartJinilion w undid in ont«r toMOMB- 

-1- "vltirh rrailfttit. tio it ii> villi the I 

I ' <irmii^lbfi cbiiDiMtuw.UiepirUU.iiispiUotiili 

' ij' INI Wliu^h Ihtrj I'traitut. come ver; dote to <tm 

In (he rvcMDblanM ii 

, . . «lii wid msD'a: nori , 

lbs womkrfullir clow nfiniUrilf im4«wii the ctittnpaRHr, onug and 
man, in rvmi (Iii> drtaiU of Ibr aM«ni,'>nienI ot thf f^ri and sulci nf th« 
crrnbral hemin>li«r(». Niir, lurnini to the dlHerancM belwMD l.b« 
bnim of iha hiflial afiM and that uf nian, ut then aD^t^Houictucstiou 
« and extent ot iIicm diflerencM. It ia admitted that 
tli« man'n (*n\ml heini'j>liM«iarc8liwImpl)rBnd rdattTelrlarcKTihiin 
thffM of xUa 'iratiK aiul rfi!n](iai»I«t ; that hb fronta) lobes ai 
vated br the u[>ward protruoton of lb« roof of the orfaita : that his ^ttI 
Mtd «ul(^i arr, aa a rule. Inn ayin metrical If dinpoaed, and present a 
gIfUT nurotwr of Mvondarj' gdivalioni. And it u admitted that, aa a 
rule, In man. Ibe l*ni(>or(i-owipliai or " exlenial |icr]iendicular " &««UTe. 
whi<'h it iixuillr « rtronplr niarkf"! a tenlare of tbe apo's brain is but 
rHinlly iiiHrkcd. But it u alwclHLr. tbat notiFof thpsedilTeivnMe tvndi- 
tulii II ■liiirp JotnarcatlDn betwcvn tbe man'* and tbe ape's brain, la 
(•■'^•■'•t I" the oxl«rnHl parpMidimilar flanire of Gratiolel, in tbe human 
lirniri fur lijiitfliiM'. ProfiMaor Tiir»er remark* ! *' 

me brniiia it B|i|>rar* nimiilj' an an Indentation ot the margin 
nisplirrr, but. in oilier*. U exiends tor wme distanee more or 
'<irM>ly outwardn. I na* it in the right UBmiBphere nt a ti?male 
bruin piVK mom than twn inchn nultrnrds: and on another specimen, 
alw tbi! right bemliipliurti, It piwctded for tour-lontha of an ineb oul^ 
»"I)I» nruMhirn WindunKvii ilaa " 'OnvnlulloniofthoIluiiiaiiC.re. 
HvnMhNi:' * Abliandluniren der K. Iiniin Tifpotcnpliicnllr Contidured,' 
BaruriwhcD Akadcmlo,' Hd. x., laos, IMtt. )>, IS. 
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wsrdii. utid then extended downwHnls. hs fur iw the lower raat^m »f i)io 
outeT siirtnce o( the hemisphere. The imperfect definition of this flssiire 
in the niajority of human bnins, ns com[iAred with its rcm&rlwblc ilis- 
tiriclnnu in the tjiuin of most Qiiailrumaiia. ts owing to the presence, in 
the turmer. of certain EUpertlcLal, well marlceit. secondary convolutioDa 
which brid^ it over and connect the parietal with the occipital lobe. 
The closer the first ot these bridging t|:yri lies to the longitudinal Sssure, 
the shorter is the external parieto-occipitAl fiEviire" (I. c. p. 13). 

The obliteration of the estomal perpendicular Bsaure of Qratiolet, 
Iherefore, is not a constant character of the human brain. On the other 
hand, its full develupment ia uotaconstant character of Ihe hieher ape's 
brain. Pot, in the chimpanzee, the m.ore or less extensive obliteration 
of Iheexlemal jierpendieulur sulcus by "bridging convohitions,"on one 
aide ortbe other, has been noted over and over again by Prof. RoUcstiin, 
Idr. Marshall, M. Urocs and Professor Turner. At t^ conclusion of a 
special paper on this subject the latter writes : '" 

" The three specimens of the brain of a chinipanitee just deauribed. 
prore, that the generalisation which Gratiolol has atteinpl«d to draw of 
the completi! absence of the first connecting convolutJOD and the oon- 
cealmenC of the second, asessentially characteristic featuras in the brain 
of this aniraai. is by no means uniTornlly applicable. In only one speci- 
men did Ihe brain, in these particulars, follow the law whicli OraCinlet 
has eipn»sed. As regards the presence of the superior bridging convo- 
lution, I am inclined to think that it has existed in one hemisphere, at 
least, in a majoriry of the brains of this animal which have, up to this 
time, been figured or described. The fiuperfteial position of the second 
bridging convolution is evidently less frequent, and has as yet, 1 be- 
lieve, only been seen in the brain (A) recorded in this comraunidation. 
The asymmetrical arrangement in the convolutions of the two hemi- 
apheres, which previous observers have referred to in their descriptions, 
is also well illiucrated in these specimens " (pp. 8. 9). 

Even were the presence of the leinporo-occipital, or external perpen- 
dicular, sulcus, a mark of distlnoiion between tne higher apes and man, 
the value of such a distinctive character would be rendered very doubt- 
ful by the structure of the brain in the Platyrhlne apes. In fact, while 
the lemporo-ncoipital is one n[ the most constant of sulci in the CatA^ 
rhine. or Old Worid. apes, it is never very strongly developed in the 
New World apes : It is absent in the smaller Platyrhini : mdiroentary 
in Pilheeia ;''* and more or less obliterated by bridging convolutions in 
Ateltn. 

A character which ia thusvariable within the limilsof a single group 
can hare no groat taxouornic value. 

It is further estAbliahed, that the degree of asymmetry of the convo- 
lution of the two sides in the human brain is subject to much individual 
variation ; and that, in those individuals of the Bnnhman raee who have 
been examined, the gyri and sulci of the two hemispheres are consider- 
abljr less complioatod and more symmetrical than in theEuropeon bntin, 
while, in some individualsof the chimpanzee, their comi^exity and osym- 
niolry become notable. This is particularlv the case in the brain of a 
young male chimpanzee figured by M. Uroca. (■ L'ordre dos Primates,' 
p. 105. fig. n.) 

A^in.os respects the question of absolute size, it is established that 
the difference between the largest and the smallest healthy human brain 
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IB inhaler than the difference Ijetween the BTDollest healthy human brain 

and Lli)? lurgcet uhimpanzee'a or orung's bmin. 

Moreover, there i» oue circumstance in which the oraug'a ant] cli[rn- 
ponzee'f brains ruseniblc man's, but in whieli Ihey differ from the lower 
ai<es, and that is the presence ol two corpora canJicantia— the 6'yno- 
morpha having but one, 

in view of those facts I do not hesitate in this ^ear 18T4. to repeat 
and insist upon the proposition which 1 enunciated in IMS :" 

" So far as cercbrel structure goes, therefore, it is clear that man dif- 
fers less from the ohiiupaniee or the orang, than these do even from the 
monkeys, and that the differoiice between the brain of the chirnpanxeo 
and of man is almost insignificiLnt when compared with that between 
the chimpanzee brain and that of a Iiemur." 

In the paper to which 1 have referred, Professor BisohnR does not 
deny the second part nl this statement, but ho first raukw the irrclerant 
remark that it is not wonderful if the brains of an orang and a Lemur 
are very different ; and secondly, goes on lo assert that. " If we succils- 
sivelr compare the brain of aman with that of an orang 1 the brain of this 
with that of a chimpanzee ; of this with that of a gorilla, and so on nt a 
ffj/hbaiet, Semnopiihteiu, CynoffjthiUua, Cercopilheent, JSaeaeuc, Cebua, 
CaUifhrix, Lemur, SttHoja, Hapait, we shall not meet with a greater, 
or even as great a. break in the degree of development of tbo convolu- 
tions, as we Hnd between the brain of a man and that of an orang or 
chimpanzee." 

To which I reply, firstly, that whether this assertion be true or falM. 
It has nothing whatever to do with the proposition enunciated in ' Man's 
Place in Nature," which refers not lo the development of the convolu- 
tions alone, but to the structure of (he whole brain. If Professor 
Bischoff ha<l taken the trouble to refer to p. 96 of the work ha 
criticiseEi, in fact, he would have found the following passage: ''And it 
is a remarkable circumelanco that though, so far as our i>resent knowl- 
edge extends, there t> one tnie stnwtural break iu the series of forms of 
Simian brains, this hiatus does not lie between man and the manlikf 
apes, but between the lower and the lowest Simians, or in other words, 
between the Old and New World apes and monkeys and the Ijemurs. 
Every Lemur which has yet been examined, in fact, has its cerebellum 
partially risible from above; and its posterior lobe, with the contained 
posterior cornu and hippoenmpus minor, more or leas rudimentary. 
Every marmoset, American monkey, Old World monkev, baboon or man- 
like ape, on the contrary, has its cerebellnm entirely hidden, [Kisteriorly. 
by the cerebral lobes, and possesses a large posterior comu with a well- 
developed hippocampus minor." 

This statement was a strictly accurate account of what was known 
when it was made: and It does not appear to me lo be more than ap- 
parently weakened by the subsequent discovery of the relatively small 
development of the posterior lobes in the Siamang and in the Howling 
monkey. Notwithstanding the exceptional brevity of the posterior iobw 
in these two species, no one will pretend that their brains, in the slight- 
eat degree, approach tlione iif Iho Lemurs. And if. instead of putting 
Hopate out of its natural place, as Professor Bit«hofl most unaccount- 
ably does, we write the series of animals he has chosen to mention as 
follows: Homo, Pilheru». Troglodtjtts. Bytobateii, Setnnopitlueus, Oyiuy- 
uphaltu, Cereopilhteug. Maeacua. Cebut, Calliihrix, SapaU, Lemur, 
Ulertopa, I venture to reafflrm that the great break in this series lies 
between Rapale and Lemw. and that this break is considerably greater 
than that between any other two t«rms of that series. Professor Bischoll 
'• ' Mun's I'lnco in Nature,' p. 103. 
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ignores Ibe fact that long before he wrnU. Grntiolel iiud suggi^sted t.ho 
septimlion of the Lemurs fnim Ibe other I'riniattg uii the vciy Kroiind 
of the difference in their cerebriU eha.rHCters; and that Prurvssor Flower 
had made the following ohserviitions in the cuurse ul liis desuription of 
the braio of the Jatun Loris : '* 

"And it U eEpecinlly remarliable thai, in the development of the 
posterior lobes, there U no approximiitloii to ^he Lemurinc, short hem- 
Uphered brain, in those monkeys vbioh are ranimoni; ^^upposed to 
MiproHoh this family in other re«pecUi, viz., the loirer members of the 
Plity rhino group," 

So fur 08 the structure of the adult brain is concerned, then, the very 
considemble additions to our knowledge, which have been made by the 
Rsearohes of bo many investigatory during the past ten years, fully 
jiislity the ftatemenl which 1 made in 1863. But it has been snid, lh«t, 
Jtdmitling the similarity between the adult brains of man and apes, they 
are nevertheless. In reality, widely different, because they exliihit tundo- 
mental differences in the mode of Ibcir development. No one would be 
more ready than I to admit the force of thin arguinenl. if such fuiidB- 
inental differences of development really exist. But I deny Ihnt they 
do exist. On the contrary, there is a landamental agreement in the 
development of the brain in men and apes. 

Gniliolet orimnated the Etsloment that there is a fundamental dif- 
ference in the developraenl of the brains of apes and that of man- 
consisting in this; that, in the apes, the sulci which firi<t make their 

;. J ..J jji^ posterior refjinn of the cerebral hemi- 

an fffilus, Ihe sulci first become visible on the 

it is based upon two observations, the one of k 
Gibbon almost ready to be born, in which the posterior gyrl were " well 
developed." while those of the frontul lobes were " hardly indicated '' '" 
(1, c p. SHI), and the other of a bumaii tortus at the 22nd or 33rd week of 
uterogestation. in which OratioleC notes that the insula was uncovered, 
but that nevertheless "des incisures sement de lobe ant^rieur. unc scis- 
suro peu iirofonde indique la separation du fobe occipital, tr^rfduit, 
d'ailleuni d^s celte ^poque. Le reste do la surface c^rebrale est encore 
absolument lisse." 
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howcvor |PI. iv. fig. S), shews tlic B»- 
sure of Rnlanda, and onv of tli>' fpiUUl 
sulci, plunly enooyli. NpyerttieiuM, 
M. Alix, in his ' NolJci^ but Il'h iriiviiiix 
■mliropologlqaea de Grutinl,^!' |M,^in. 
de la »oci£t^ d'Antliroptjjo^fii.- de 
farii,* 184B, pajte ii\ oritos thus: 
" GrUiolet a eu entre lea Diniix le vor- 
veau d'uD fmtus de Gibboii,>lnge itti'\- 
nummeot supMeur, eC tollcnient rap- 
prochd de I'ordii^.quedm niturallttca 
trii-eompiteols lont rang* parini lea 
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utionl& pi-lniM 
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£hb1en, 
J ttetm do Gib- 
bon quo Gratiolet ■ vu Ut lireonrnln- 
ftuu da toil Irmporo-iipklitBidal it^ 
dicitiHipi— lunqu'il n'fxidid v«i tn- 
cart di pU$ nrU Mt frontal. 11 «UlU 
done bien autoriikj a diro que, ohM 
I'honiinu Ifls circonrolutionB apparais- 
scnt d'a en ■. tsnd'is qu» chei le* 
ulngM elles »c lU'veloppetil it'n en a." 
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Thrra Tieira ot this brain are given in Plate II. Bg«. 1. 3, 3. nf tlie 
work cited, shdving tlip upper, luteral unil inferior views ot tlii* hcrni- 
spberes, but not the inner vi(>w. It is worthy at note thai tlie Sgure 
by no meAiitt bears out Gmtiolet's description, inoMnuch as thu flssure 
(unlero-tenifioral) on the posterior half of the face o( the hemisphere is 
more marked than any of those ra^uely indicated in the niiterior hall. 
If Che flgure ii correct, it iu no way justifles Oratiolet's conclusion i '* 11 
y a done entre ces cerveaux [thnw ot ft ('nKithrix and ot a UibbonJ et 
ceini du foetus humain une difference tondamentnl. Chez celiii-ci, 
longtemps avant uue les plia tenipor&ux apparaisaent, lea plis fnintaux 
MMvattf d'exi»tcr. 

Sines Oraliolet's time, however, the dei-elopnient of the gyri nnd 
sulci ot the brain has been made the subject of renewiK) investigation 
by Schmidt. BiBchoff. Psnwh,"iind more particularly br Ecker." whose 
work h not only the latest, but by far the most complete, memoir ou 
the Bubjcct. 

The final results of their inquiries may be Hummed up as follows ; — 

I, In the human fmtua. the sylvian llWrc is formed in the course ot 
the third month of utero(re9tation. En this, and in the fourth month. 
the cerebral hemispheres are etnooth and rounded (with the oxceplion 
of the sylvian depression), and they project b«ukw«rda tar beyond the 
cerBhcllom. 

3. The sulci, properly so called, begin to appear in the interval 
between the end ot the fourth and the beginning ot the sixth month 
of fmtai lite, but Ecker is careful to point out that, not only the time. 
but the order, of their Hpiiearance is subject In considerable individual 
variation. In no .case, however, are either the frontal or the temporal 
sulci the earliest. 

The first which appears, in fact, lies on the inner faoe of the hemi- 
sphere (whence doubtless Qraliolet. who does not seem to have examiuod 
that face in his fiBtus, overlooked it), and Is cither the internal per|ien- 
dlcular (occipito-parietitl). or the calcarlne sulcus, these two beine close 
toj^ther and eventually rnnninc into one Another. As a riHe the 
oociiiito'parictal is the earlier o1 toe two. 

8. At the latter part of this period, another sulcus, the "poslerio- 
parietal," or " Fissure of Itolandn is developed, and it is followed, in 
the course of the sixth month, by the other principal sulci ot the frontal, 

Sarietal, temporal and occipital lobes. There is, however, no clear evi- 
ence that one ot those constantly appears before the other: and it is 
remarkable that, in the bmin at the period dR¥crit>ed and fipired by 
Bcker (1. 0. p. 212-lS, Tat. II. fl^. 1, 3. 3, 4). the an turo- temporal sulcus 
Iteiinure jiarallile) so characteristic; of the ape's brain, is as well, it not 
better developed than the fissure of Rolnjido, and is nmch more marked 
than the proper frontal sulci. 

Taking the facts as tlioy now Ptand, it appears to me that the order 
of the appeamncc of the sulci and gyri in the fmtal human brain is in 
perfect harmony with the general doctrine of evolution, and with the 
view that man has been evolved from some ape-like form ; though there 
can be no doubt that that form was, in many respects, different from 
any member of the Primaia now living. 

Von Baer taught us, half a oenturv ago, that, in the course of their 
development, allied animals put on at Hrst. the characters of the greater 
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groups to which they belong. BTnl, bj ilegrees, assume thoaetthieh restrict 
them within Che limits of thi-ir faniilr. priu?, nnd ^[Hxdea: and h? proved, 
ftt Che f&me tioieithat no dcrelonmenSil sta^ of a higher uiimnr is pre- 
cisely Bimilar to the adult condition of any lower anin^. It is qnila 
correct to say that a fmg piteses through toe condition of a fi$h, inos- 
much as at one period of its titc the tadpole hns all the cbaracters of 
« flsh, and if it went no further, would have to lie grouped among 
fishes. Knl it is eqilHll} true that a tadpole is very different from any 
known fish. 

In like manner, the brain of a human ftslita, nt the fifth month, may 
correctly be said to be, not only the brain of an ape, but thtii of an 
Aratopitbecine or murmoset'like apo; lor its hemispheres, with their 
great posterior lobster, and with no sulci but the sylvian and the calctk- 
rine, present the chsractertstics found only in the group of the Areto- 
pitheoine Frimafts. But it is equally true, as Gratiolet remarks, that, 
in its widely open sylvian fifaure, it differs from the brain of anr aetiial 
namioset No dount it would be much more similar to the brain of an 
ftdvaDced Imtus of a marmoset. But we know nothing whatever of the 
development of the brain in ilie marmosets. In the Platyrhini proper, 
the only observation with which I am acauainted ia duo to Panson, who 
found in the brain of a (cetal Cdnu Apelta, in addition to the sylvian 
fissure and the deep calcarine fissure, only a very shallow antero-tempo- 
nil fissure ((teiMuro paralUla of Graliolel). 

Xdw this fact, tajcen together with the circumstance that the antero- 
temporal suluus is present in such Platyrhini as the Snimiri. which pre- 
sent mere traces of sulci on liie anterior half of the eilerior of the cere- 
bral hemispheres, or none nt all, undoubtedly, so far as it goes, affords 
fair evidence in favour of Orstiolet's hypothesis, that the fwsterior sulci 
Hppear before the anterior, in the bmins of the PliUyrhini. But, it by_ 
no mcAns followEt, that the rule which mny hold good for the IHatj/rhiM 
extends 1o the Catarkini. We have no information whatever respecting 
the development of the brain in the Cffnomorpha; and, as reganls the 
AnI/tropomorpha. nothing but the account of the brain of the Gibbon, 
near birth, already referred to. At the present moment there is not » 
■hadow of evidence to show that the sulci ot a ohimpanzee's, or orang's, 
br«n do not appear in the same oi-der as a man's, 

Qratiolet opens his preface with the aphorism; "I! est dangerens 
dans les sciences de conclurc trop vite." I fear he must have fnrentten 
this sound maxim by the time be had reached the discussion of the dif- 
ferences between men and apes, in the body of his work. No dnubt, the 
Oicellent author ot one ot the most remarkable contributions to [he just 
understanding ot the mammalian brain which has ever been made, would 
have been the first to admit the insufficiency ot his data had he lived to 
profit by the advance ot inquiry. The misfortune is that his conclu^ons 
BaTe bean employed by persons incompetent to appreciate their founda- 
tion, as argamentB in favour ot oliscurantism." 

But It is important to remark that, whether Gratiolet *as right or 
vrong in his hypothesis resncijling the relative order of appearance of 
the terapontl and frontal sulci, the fact remains; that, before either tem- 
poral or tronlal sulci, appear, the freial brain ot man presents characters 
which are found only in the lowest emup of the Primaiea (leaving out 
the Lemurs) ; and that this is exactly what we should expect to be the 
case, it man has resulted trom the gradual nioiliHwitiim of the same 
form as that from which the other Primates have sprung. 



PART II. 

SEXUAL SELECTIOK 



CHAPTER VIII. 

PRINCIPLES OF SEXUAL SELECTION. 

Secondary gexual cliaraoten*— Sexual selection — Manner of action— Excess of 
nialcH— Polytraniy — The mule al<>ne trenerally iiKKlilied through Kcxual selec- 
tion — Ea«;erneHH of the male — Vuriahility of the niah! — Clioice exerted by 
the female— Sexual compared witli natural selection — Inlieritance, at com*- 
six>ndinju: pericKls of life, at eorres*p<indin^ seiuM)nH of the year, and as limited 
by sex — Relations l>etween the several forms of inheritance — Causes wliy one 
sex and the younjr are not modified throuffh sexual selection — Supplement 
on the proportional numbers of the two sexes throu^fliout the animal king- 
dom — The proi)ortiou of the sexes in relation to natural welection. 

With animals which have their sexes separated, the 
males necessarily differ from the females in their organs 
of reproduction; and these are the primary sexual char- 
acters. But the sexes often differ in wliat Hunter has called 
secondary sexual characters, which are not directly eon- 
nected with the act of reproduction; for instance, tlie male 
possesses certain organs of sense or locomotion, of which 
the female is quite destitute, or has them more highly-de- 
veloped, in order that he may readily find or reach her; or 
again the male has special organs of prehension for hold- 
ing her securely. These latter organs, of infinitely diversi- 
fied kinds, graduate into those which are commonly ranked 
as primary, and in some cases can hardly he distinguished 
from them; we see instances of this in the com])lex ap- 
pendages 4it the apex of the abdomen in male insects. Un- 
less indeed we confine the term '^ primary '* to the re])ro- 
ductive glands, it is scarcely possible to decide which ouglit 
to be called primary and which secondary. 

The female often differs from the male in having organs 
for the nourishment or protection of her young, such as 
the mammary glands of mammals, and the abdominal sacks 
of the marsupials. In. some few cases also the male pos- 
sesses similar organs, which are wanting in the female, such 
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US the rt'ceptaelos for the ova in certain male fislies, and 
those temporarily developed in certain male frogs. The 
females of most Iwes are provided with a special apparatus 
for collecting and carrying jiollen, and their ovipositor is 
modified into a sting for the defence of the larva; and the 
community. Many similar cjiaes could be given, but they 
do not here concern us. There are, however, otlier 8e.\ui 
difTerences quite unconnected with the primary reprotlue- 
tive organs, and it is with these that we are more especially 
concerned — such as the greater gize, Htrength, and pugnacity 
of the male, his weapons of offence or means of defence 
against rivals, his gaudy colouring and various ornaments, 
his power of s(mg. and other such characters. 

Besides the primary and secondary sexual difEerenees, 
such as the foregoing, the males and females of some ani- 
mals differ in slrULtures related to different habits of life, 
and not at all, or only indirectly, to the reproductive func- 
tions. Thus the females of certain flies (Culicida> and 
Tabanidae) are blood-suckers, whilst the males, living on 
flowers, have mouths destitute of mandibles.' The nialea 
of certain moths and of some crustaeeana («. g. Tanais) have 
imperfect, closed mouths, and cannot feed. The comple- 
mental mates of certain C'irTii)ede8 live like epiphytic plants 
either on the female or the Uermaphrodito form, and are 
destitute of a mouth and of pn'hcnsile liml«. In these 
coBea it is the male which has been modified, and has lost 
certain important organs, which the females possess. In 
other eases it is the female which has lost such parts: for 
instance, the female glow-worm is destitute of wings, as 
also are many female moths, some of which never leave 
their cocoons. Many female pamsitic crustaceans have lost 
their natator}' legs. In some w'cevil-l>eetlcs (Ourculionidffi) 
there is a great tiilfcrcnec helween the male and female in 
the length of the rostrum or snout;' but the meaning of 
this and of many analogous diiTerences, is not at all uniter- 
Btood. Differences of structure between the two sexes in 
relation to different habits of life are generally confined to 
the lower animals; but with some few liirds the beak of the 
male differs from that of the female, In the Horn of New 
Jiealand the difference is wonderfully great, and we hear 
from Dr. Duller ° that the male uses his strong beak in 

' Wottvnod, ' Mndam C\atm. ot In- * Kirhy and Sncaco. 'loirodnwion 
■eW." vol. li. IMO. p. ,141. For tlie to EiiKimoloev.' vol. iii. Ifian, n. 300. 
m«toTnem«bnutTimni«.n.«ntionc<l he- • 'Binls or'Kow Zealwul,* 1M2, p. 
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chiselling the larvs of insects out of decayed wood, whilst 
the female jirobes the softer tuirtB with her far longer, much 
curved and pliant beak: and tlius they mutually aid each 
other. In moat. cases, differences of structure between the 
sexes are more or less directly connected with the propaga- 
tion of the species: thus a female, which has to nourlgh a 
multitude of ova, requires more food than the male, and 
consetjuently requires special means for procuring it, A 
male animal, which lives for a very short time, might lose 
its organs for procuring food through disuse, without detri- 
ment; but he woufd retain hia locomotive organs in a per- 
fect state, so that he might reach the female. The female, 
on the other hand, might safely lose her organs for flying, 
swimming, or walking, if she gradually acquired habits 
which rendered such powers useless. 

We are, however, l.erc concerned only with sexual selec- 
tion. This depends on the advantage which certain indi- 
viduals have_ovcr pthors of "the same sex and species solely" 
in^rcspeci of reproduction. IHien, as in the cases above 
mentioned, the two sexes differ in structure in relation to 
different habits of life, they have no doubt been modified 
through natural selection, and by inheritance limited to 
one and the same sex. So again tlie primary sc.xual organs, 
and those for nourishing or protecting the young, come 
under the same influence; for those individuals which gen- 
erated or nourished their offspring best, would leave, caleris 
paribus, the greatest number to inherit their superiority; 
whilst those which generated or nourished their offspring 
badly, would leave but few to inherit their weaker powers. 
As the male has to find the female, he requires organs of 
sense and locomotion, but if these organs are necessary for 
the other purposes of life, as is generally the case, they will 
have been develojied through natural selection. When the 
male has found the female, he sometimes absolutely requires 
prehensile organs to hold her; thus Dr. Wallace informs me 
that the males of certain moths cannot unite with the fe- 
males if their tarsi or feet are broken. The males of many |' 
oceanic crustaceans, when adult, have their legs and an- 
tenuffi modified in an extraordinary manner for the pre- 
hension of the female; hence we may suspect that it is be- 
cause these animals are waehed about by the waves of the 
open sea. that they require these organs in order to propa- 
gate their kind, and if ao, their development has been the 
result of ordinary or natural selection. Some animals ex- 
tremely low in the scale have been modified for this same 
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purpose; thus the males of eertaiu parasitic worroB, when 
fully groivn, have the lower surface of the terminal part of 
their bodies roughened like a rasp, and with this they coil 
round and permanently hold the females.* 

AVhen the two sexes follow esaully the same habits of life, 
and tlie male has the aeiisory or locomotive organs more 
highly developed than those of tlie fomale, it may be that 
the perfection of these is indispensable to the male for find- 
ing the female; but in the vaat majority of cases, they serve 
only to give one male an advantage over another, for with 
sufficient time, the less well-endowed males would succeed 
in pairing with the females; and judging from the struc- 
ture of Qie female, ihey would be in all other respects 
equally well adapted for their ordinary habits of life." Since 
in such cases the males have acquired their present struc- 
ture, not from being better fitted to survive in the struggle 
for existence, but from having gained an advantage over 
other males, and from having transmitted this advantage 
to their male offspring alone, sexual selection must here 
have come into action. It was the importance of this dis- 
tinction which led me to designate this form of selection 
as Sexual Selection. So again, if the chief service rendered 
to the male by his prehensile organs is to prevent the escape 
of the female before the arrival of other males, or when 
assaulted by them, these organs will have been perfected 
through sexual selection, that is by the advantage acquired 
by certain individuals over their rivals. But in most cases 
of this kind it is impossible to distinguish between the effects 
of natural and sexual selection. Whole chapters could be 
filled with details on the differences between the sexes in 
their sensory, locomotive, and |>rehenaile organs. As, how- 
ever, these structures are not more interesting than others 
adapted for the ordinary purposes of life I shall pass them 
over almost entirely, giving only a few instances under each 
class. 

There are many other structures and iiistincia which ' 
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must have been developed through sexual selection — such 
as the weapons of offence and the means of defence— of the 
males for lighting with and driving away their rivals — their 
courage and pugnacity — their various ornaments — their con- 
trivances for producing vocal or instrumental music — and 
their glands for emitting odours, most of these latter struc- 
tures serving only to allure or excite the female. It is clear 
that these characters are the result of sexual and not of 
ordinary selection, since unarmed, unornamonted, or unat- 
tractive males would succeed equally well in the battle for 
life and in leaving a numerous progeny, but for the pres- 
ence of better endowed males. We mav infer that this 
would be the case, because the females, which are unarmed 
and unornamented, are able to s\irvive and procreate their 
kind. Secondary sexual characters of the kind just referred 
to, will be fully discussed in the following chapters, as being 
in many respects interesting, but especially as de])ending 
on the will, choice, and rivalry of the individuals of either 
sex. When we behold two males fighting for the possession 
of the female, or several male birds displaying their gor- 
geous plumage, and performing strange antics b(»fore an 
assembled body of females, we cannot doubt that, tliough 
led bv instinct, they know wliat thev are about, and con- 
sciously exert their mental and bodily powers. 

Just as man can improve the breed of liis game-cocks 
by the selection of those birds which are victorious in the 
cock-pit, so it appears that the strongest and most vigorous 
males, or those j)rovided with the best weapons, have pre- 
vailed under nature, and have led to the improvement of 
the natural breed or species. A slight degree of variability 
leading to some advantage, however slight, in reiterated 
deadly contests would suffice for the work of sexual selec- 
tion; and it is certain that secondary sexual characters are 
eminently varia])le. Just as man can give beauty, accord- 
ing to his standard of taste, to his male ]>oultry. or more 
strictly can modify the beauty originally accpiired by the 
parent S|)ecies, can give to the Sebright bantam a new and 
elegant plumage, an erect and ptK'uliar carriage — so it ap- 
pears that female birds in a state of nature, have by a long 
selection of the more attractive males, added to their beauty 
or other attractive qualities. Xo doubt this implies ])owers 
of discrimination and taste on the ])art of th(» female which 
will at first ap])ear extremely improbable: but by the facts 
to be adduced hereafter, I hope to be able to shew that the 
females actually have these powers. When, however, it is 
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said that the lower animals liave a soDse of beauty, it must 
nut he supposed that sucii main: in (.-oiiipdrahle witli that uf 
a cultivated man, with his multiform and complex associ- 
ated ideas. A more just eomparisou would be between the 
taste for the beautiful in animals, and that in the lowest 
SBvnges, who admire and deck themselves with any brilliant, 
glittering, or curious object. " 

From our ignorance on several points, the precise man- 
ner in which sexual selection acts is somewhat uncertain. 
Nevertheless if those natuTolists who already believe in the 
mutability of speciee, will read the following chapters, they 
will, I think, agree with me, that sexual selection has played 
an important part in the historv of the organic world. It 
is certain that amongst almost all animals there is a struggle 
between the males for the posses§ion of the female. This 
fact ie BO notorious thai it would he superfluous tu give in- 
stances. Hcuce the females have the opportunity of select- 
ing one out of several males, (jn_tlit_supposiliou that thei 



incntaL_cajgcity__suffi ccs for the exertion of"a~choice. ~ln 
many cases special eireumslanceB'teo3~to'mukc'nie st'rugglo 
between Ihc males particularly severe. Thus the males 
of our migratory birds generally arrive at their places of 
breeding before the females, so that many males are ready 
to contend for each female. I am informed by Mr, Jcn- 
ner Weir, that the hird-eatchers assert that this is in- 
variably the caso with the nightingale and blackcap, and 
with re8]iect to the latter he can himself confirm the state- 
ment. 

Mr. Swaysland of Brighton has been in the habit, dur- 
ing the last forty years, of catching our migratory binls on 
their first arrival, and he has never known the females of 
any species to arrive before their males. During one spring 
he shot thirty-nine males of Ray's wagtail (Bvdi/Us Rati) 
t)efore he saw a single female. Mr. Gould has ascertainiJ 
by the dissection of those snipes which arrive the first in 
tins country, that the males come before the females. And 
the like holds good with most of the migratory birds of 
the United States.' The majority of the male salmon in 
our rivers, on coming up from the sea, are ready to breed 
before the females. So it appears to he with frogs and 
toads. Throughout the great class of insects the males 
almost always are the first to emerge from the pnjial state, 
so that they generally abound for a time before any fenudes 
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can be seen." The cause of this differenc*; between the males 
and females in their pcrioda of arrival and maturity is suf- 
ficiently obviouB. Those males which annually first mi- 
grated into any country, or which in the spring were first 
ready to breed, or were the most eager, would leave the 
largest number of offspring; and these would tend to in- 
herit similar instincts and constitutions. It must be home 
in mind that it would have been impossible to change very 
materially the time of sexual maturity in the females, with- 
out at the same time interfering with the period of the 
production of the young — a period which must be deter- 
mined by the seasons of the year. On the whole there can 
be no doubt that with almost ail animals, in which the sexes 
are separate, there is a constantly recurrent struggle be- 
tween the males for the possession of the females. 

Our difficulty in regard to sexual selection lies in under- 
standing how it is that the males which conquer other males, 
or those which prove the most attractive to the females, 
leave a greater number of offspring to inherit their supe- 
riority than their beaten and less attractive rivals. Unleaa 
this result does follow, the characters which give to certain 
males an advantage over others, could not be perfected and 
augmented through sexual selection. Whcu the sexes exist 
in exactly equal numbers^ the worst-endowed males will 
(except where polygamy prevails), ultimately find females, 
and leave as many offspring, as well fitted for their general 
habits of life, aa the best-endowed males. From various 
facts and considerations, I formerly inferred that with most 
animals, in which secondary sexual characters are well de- 
veloped, the males considerably exceeded the females in 
number; hut this is not by any means always true. If the 
males were to the females as two to one, or as three to two, 
or even in a somewhat lower ratio, the whole affair would be 
simple; for the better-armed or more attractive males would 
leave the largest number of offspring. But after investi- 
gating, as far as possible, the numerical proportion of the 
sexes, I do not believe that any great inequality in number 
commonly exists. In most cases sexual selection appears to 
have been effective in the following manner. 

• Evon with thone plant* in which nn that they Minnol be eclf-fettiliasi 

tbc neipanre fiepnrate, the mule flnwera Now in »up1i flowors. the pollen i» in 
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Let UE take any species, a Wrd for instance, and divide 
the females inhabiting a district into two oquol bodies, the 
one eoneieting of the more vigorous and better-nourished 
individuals, and t)ie other of the less vigorous and healthy. 
■The former, there can be little doubt, would be ready to 
hreed in the spring before the others; and this in tJie opin- 
ion of 3Ir. Jenner Weir, who has carefully attended to the 
Imbils of birds during many years. There can also be no 
doubt that the most vigorous, best-nourished and earliest 
breedere would on an average succeed In rearing the largest 
number of fine offspring.' The males, as we have seen, 
are generally rwidy to breed before the feutalea; the strong- 
est, and with some species the best armed of the males, 
drive away the weaker; and the former would then unite 
with Ihe more vigorous and better- nourished females, be- 
cause they are the flret to breed." Such vigorous pairs would 
Burely rear a larger number of offspring than the retarded 
females, which would be compelled to unite with the con- 
•quered and les* powerful males, supposing the sexes to be 
numerically e<]ual; and this is all ttiat is wanted to add, in 
the course of successive generations, to the size, strength 
and courage of the males, or to improve their weapons. 

But in very many cases the males which conquer their 
rivals, do not obtain possession of the females, independ- 
ently of the choice of the latter. The courtship of ani- 
mals Is by no means so simple and short au affair as 
might be thought. The females are most excited by. or 
prefer pairing with, the more ornamented males, or those 
which are the best songsters, or play the best antics; hut 
it ia obviously probable that they would at the same time 
prefer the more vigorous and lively males, and this has in 
some cases been confirmed by actual obsen'ation." Thus 
the more vigorous females, which are the first to breed, 
will have the choice of many males; and though they may 
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not always select the strongest or best armed, they will se- 
lect those which are vigorous and well armed, and in other 
respects the most attractive. Both sexes, therefore, of such 
early pairs would as above explained, have an advantage 
over others in rearing offspring; and this apparently has 
sufficed during a long course of generations to add not only 
to the strength and lighting powers of the males, but like- 
wise to their various ornaments or other attractions. 

In the converse and much rarer case of the males select- 
ing particular females, it is plain that those which were 
the most vigorous and had conquered others, would have 
the freest choice; and it is almost certain that they would 
select vigorous as well as attractive females. Such pairs 
would have an advantage in rearing offspring, more espe- 
cially if the male had the power to defend the female during 
the pairing-season as occurs with some of the higher ani- 
mals, or aided her in providing for the young. The same 
principles would apply if each sex preferred and selected 
certain individuals of the opposite sex; supposing that they 
selected not only the more attractive, but likewise the more 
vigorous individuals. 

Nuvierical Proportion of the Two Sexes. — I have re- 
marked that sexual selection would be a simple affair if the 
males were considerablv more numerous than the females. 
Ifence I was led to investigate, as far as I could, the pro- 
portions between the two sexes of as many animals as pos- 
sible; but the materials are scanty. I will here give only a 
brief abstract of the results, retaining the details for a sup- 
plementary discussion, so as not to interfere with the course 
of my argument. Domesticated animals alone afford the 
means of ascertaining the proportional numbers at birth; 
but no records have been specially ke])t for this j)urpose. 
By indirect means, however, I have collected a consider- 
able body of statistics, from which it a])pears that with 
most of our domestic animals the sexes are nearly equal at 
birth. Thus 25,560 births of race-horses have been recorded 
during twenty-one yejirs, and the male births were to the 
female births as 99.7 to 100. In greyhounds the inecjuality 
is greater than with any other animal, for out of QS'^i'^ births 
during twelve years, the male births were to the female as 
110.1 to 100. It is, however, in some degree doubtful 
whether it is safe to infer that the proportion would be the 
same under natural conditions as under domestication; for 
slight and unknown differences in the conditions affect the 
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proportion of the sexes. Thus with maokind, the mnlc 
birtlts in England are as 104.5, in Kussin as 108.9, and witli 
the Jews of Livonia as 120, to 100 feiiialo births. But I 
shall recur to this curious point of the' estfss of male births 
in the supplement to this chapter. At the Capi- of Good 
Hope, however, male children of European extraction have 
been born during several years in the proportion of be- 
tween 90 and 99 to 100 female children. 

For our present purpose we are concerned with the pro- 
portion of the sexes, not only at birlh, but also at maturity, 
and this adds another element of doubt; for it is a well- 
ascertainod fact that with man the number of males dying 
before or during birth, and during tlic first few years of in- 
fancy, ia considerably larger than that of femnleg, So it 
almost certainly is with male lambs, and probably with some 
other animals. The males of some species kill one another 
by fighting; or they drive one another about until they be- 
come greatly emaciated. They must also be often exposed 
to various dangers, whilst wandering about in eager search 
for the females. In many kinds of fish the males are much 
smaller than the females, and they are believed often tu be 
devoured by the latter, or by other fishes, The females of 
some birds appear to die earlier than the males; they arc 
also liable to be destroyed on their nests, or whilst in charge 
of their young. With insectE the female larva; are often 
larger than those of llie males, and would conse"}nently 
be more likely to be devoured. In some cases the mature 
females are less active and less rapid in their movements 
than the males, and could not escape so well from danger. 
Hence, with animals in a state of nature, we must rely on 
mere estimation, in order to judge of the proportions of 
the sexes at maturity; and this is but little trustworthy, ex- 
cept when the inequality is strongly marked. Kevertheless, 
as far as a judgment can be formed, we may conclude from 
the facts given in the supplement, that the males of some 
few mammals, of many birds, of some fish and insects, are 
considerably more numerous than the females. 

The proportion between the sexes flvictuates slightly 
during aucceesive years: thus with race-horses, for every 
100 maree born the stallions varied from 107.1 in one year 
to 92.6 in another year, and with greyhounds from 116.3 
to 9S.3, Hut had larger numbers been tabulatefl through- 
out an area ninro extensive than England, these fluctuations 
would prolwibty have disappeared; and such as they are, 
would hardlv suffice lo lead to effective sexual selection in & 
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state of nature. Nevertheless, iu the cases of some few wild 
animals, as shewn iu the aupptemeut, the proportions seem 
to fluctuate cither during different aeaaone or in different 
localities in a sufficient degree to lead to sucii selection. 
For it should be obseired that any advantage, gained dur- 
ing certain years or in certain localities by those malea 
which were able to conquer their rivals, or were the most 
attractive to the females, would probohly he transmitted 
to the offspring, and would not siilisequently be eliminated. 
During the succet'ding seasons, when, from the equality 
of the sexes, every male was able to procure a female, the 
stronger or more attractive males prerionsly produced 
would still have at least as good a chance of leaving off- 
spring as the weaker or less attractive. 

Polygamy. — The practice of polygamy leads to the same 
results as would follow from an actual inequality in the 
number of the sexes; for if each male secures two or 'more 
females, many males cannot jwilr; and the latter assuredly 
will be the weaker or less attractive individuals. Many 
raammale and some few birds are polygamous, but with ani- 
mals belonging to the lower classes 1 have found no evidence 
of this habit. The intellectual powers of such animals are, 
perhaps, not sufficient to load them to collect and guard a 
harem of females. That some relation exists between polyg- 
amy and -the development of secondarj' sexual characters, 
appears nearly certain; and this supports the view that a 
numerical prejHinderance of males would be eminently 
favourable to the action of sexual selection. Nevertheless 
many animals, which are strictly monogamous, especially 
birds, display strongly-marked secondary sexual characters; 
whilst some few animals, which are polygamous, do not have 
such characters. 

We will first briefly run through the mammals, and then 
turn to birds. The gorilla seems to be polygamous, and the 
male differs considerably from the female; so it is with 
some Imboona, which live in herds containing twice as many 
adult females as males. In South America the Myfttet 
caraya presents well-marked sexual differences, in colour, 
beard, and vocal organs; and the male generally lives with 
two or three wives: the male of the Cehus capucinus differs 
somewhat from the female, and appears to be polygamons." 

»0n rtiP GorilU, R«vwo nndWv- rIus, Brehm, Illiii'L Thicrlphon.' B. ' 
mnn, 'Bnrtoti .loumiil of Nnt IIlHt.' 1. 18M, a. 7T, Itn Mvpetw, Renmrer. 
vol. T. laiiMT.p. 43). On Cfnoocph- 'Nuurgwcb.: Btugcthlsre von Pun- 
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Ijttle is known on this head with respect to raost other 
monkeys, but some species are strictly monogamous. The 
Tuminants aro eminently polygamous, and llicy present sex- 
ual differences more frequently than almost any other group 
of mammals; this holds good, especially in their weapons, 
tut also in other characters. Most deer, cattle, and sheep 
ape polygamous; as are moat antelopes, though some are 
monogamous. Sir Andrew Smith, in speaking of the ante- 
lopes of South Africa, says that in herds of about a dozen 
there was rarely more than one mature male. The Asiatic 
Antilope saiija appears to l)e the most inordinate polyga- 
mist in the world; for Pallas" states that the male drives 
away all rivals, and collects a herd oF about a hundred fe- 
males and kids together; the female is hornless and has 
softer hair, hut does not otherwise differ much from tlie 
male. The wild horse of the Falkland Islands and of the 
Western States of X. America is polygamous, but, except 
in his greater size and in the proportions of his body, differs 
but little from the mare. The wild boar presents well- 
marked sexual characters, in his great tusks and some other 
points. In Europe and in India he loads a solitary life, ex- 
cept during the lireeding-season ; but as is believed by Sir 
W. Elliot, who has had many op])orlunities in India of ob- 
serving this animal, he consorts at this season with several 
females. Whether this holds good in Europe is doubtful, 
but it is supported by some evidence. The adult male 
Indian elephant, like the boar, passes much of his time in 
solitude; but as Dr. Campbell states, when with others, " it 
is rare to find more than one male with a whole herd of fe- 
males;" the larger males expelling or killinj; the smaller 
and weaker ones. The male differs from the female in hia 
immense tusks, greater size, stren^h, and endurance; so 
great is the difference in these respects, that the males when 
caught are valued iit one-fifth more than the females," 
The sexes of other pachydermatous animals differ very little 
or not at all. and, as far as known, they are not polygamists. 
Nor have I heard of any species in the Orders of Cheirop- 
tera, Edentata, Inseetivora and Rodents being polygamous, 

soar.' ISsn. M. 14, SO. Cebu^ Brehm, ehowiiiK InriJcnlnHy which ffmii* of 

Ibid. ■. 10B, KDtL'Inpfs an )rr«iri(riniii>. 

II Piillw, ' FlplcileiriB Zi"'loB., TtM>.' '• Ur. CnmplHill. in ' Proc. Zooloir- 

«ii. 1!TT. p. m 81r Androw Smith, 8nc.' I Si19. p. I RS, Sot »l»" an interral- 

' Dlwtratlona of iho Zoology of 8. iii« pnprr, by Lieut, Jnbnstnne. In 
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excepting that amongst the Rodents, the common rat, ac- 
cording to some rat-catcliers, lives with several females. 
Nevertheless the two sexes of some sloths (Edentata) differ 
in the character and colour of certain patclies of hair on 
their shoulders.*' And many kinds of bats (Clieiroptera) 
present well-marked sexual differences, chiefly in the males 
possessing odoriferous glands and pouches, and by their 
being of a lighter colour." In the great order of Rodents, 
as far as I can learn, the sexes rarely differ, and when tliey 
do so, it is but slightly in the tint of tlie fur. 

As I hear from Sir Andrew Smith, the lion in South 
Africa sometimes lives with a single female, but generally 
with more, and, in one case, was found with as many as 
five females; so that he is j)olygamous. As far as I can 
discover, he is the only polygamist amongst all the terres- 
trial Carnivora, and he alone presents well-marked sexual 
characters. If, however, we turn to the marine Carnivora, 
as we shall hereafter see, the case is widely different; for 
many species of seals offer extraordinary sexual differences, 
and they are eminently polygamous. Thus, according to 
Peron, the male sea-elej)hant of the Southern Ocean always 
possesses several females, and the sea-lion of Forster is said 
to be surrounded by from twenty to thirty feuiales. In the 
North, the male sea-bear of Steller is accompanied by even 
a greater numl)er of females. Jt is an interesting fact, as 
Dr. Gill remarks,*^ that in the monogamous speci(»s, '" or 
those living in small comnmnities, there is little difference 
in size between the males and females; in the social si)ecies, 
or rather those of which the males have harems, the males 
are vastly larger than the females." 

Amongst birds, many species, the sexes of which differ 
greatly from each other, are certainly monogamous. In 
Great Britain Ave see well-marked sexual differences, for 
instance, in the wild-duck which ])airs with a single fenial(% 
the common blackbird, and the bullfinch which is said to 
pair for life. I am informed by Mr. Wallace that the like 
is true of the Chatterers or Cotingidie of South America, 
and of many other birds. In several grou])s I have not been 
able to discover whether the s])ecies are polygamous or 
monogamous. Lesson says that birds of paradise, so remark- 
able for their sexual differences, are polygamous, but Mr. 
Wallace doubts whether he had sufficient evidence. !Mr. 

»» Dr. Grav, in ' Annals and Mag. of per in ' Proo. Zonlocr. Soc' 1873. p. 241. 
Nat. Hist/ 1871. p. 302. »» The Eared Seals, ' American Nat- 

" See Dr. Dobson's excellent pu- uralisV vol. iv., Jan. 1871. 
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Salvia ti'Ue me lie has been led to boliero that humming- 
birds aru polygamous. Tli« irinlo wirlou'-liiril, rt'inarkahle 
for his caudal iilumes, cortaiiily seems to be a polyganiiKt." 
I havt been SKiured by Mr. Jenner Weir and hy ot'hera, that 
it is aomeirhat coiiinjon for three HtarliiigB to rrequent the 
same nest; but whether this ia a ease of polyt^ainy or poly- 
andry has not been aacertained. 

The Gallinacese exhibit almost as strongly marked sex- 
ual differences as binla of paradise or humming-birds, and 
many of the species are, as is well known, polygamous; 
otherK being strictly monogamous. What a contrast is pre- 
sented between the se.xes of the jxilygnmouB peacock or 
pheaaant, and tlie monogamous guinea-fowl or partridgel 
Many similar cases could be given, as in the grouse tribe, 
in which the males of the polygamous eapereaikie and black- 
cock differ greatly from the females; whilst the sexes of the 
monogamous red grouse and ptarmigan differ very little. 
In the Cursores, except amongst tlie bustards, few species 
offer stnmgly- marked sexual differences, and the great 
bustard (Olis tarda) is said to be polygamous. With the 
Orallatores, extremely few species differ sexually, but the 
ruff {Macketrs pui/nax) affords a marked exception, and this 
species is believed by ftlontagu to be a polygamist. Hence 
it apiMjors that amongst birds there often exists a close re- 
lation between jjolyganiy and the development of strongly- 
raarke*! sexual differences. I asked Mr. Bartletl, of the Zoo- 
logical Gardens, who has had very large experience with 
birds, whether the mate tragopan (one of the Oallinaceie) 
was polygamous, and I was struck by his answering, " I do 
not know, hut should think so from his splendid colours." 

It deserves notice that the instinct of pairing with a 
Bingie female is easily lost under domestication. The wild- 
duck is strictly monogamous, the domestic-duck highly 
polygamous. The Rev. W. D. Fox infonns me that out 
of some half-tamed wild-ducks, on a large pond in his 
neighbourhood, so many mallards were shot hy the giime- 
keepor thai only one was left for every seven or eiglil fe- 
nmlcs; yet unusually largo broods were reared. The guinea- 
fowl ia strictly monogamous; but Mr. Fox finds that hia 
birds succeed beet when he keeps one eoek to two or three 

»'ThoIbi».'vnLia.l8nl,]>.lM,on Lloyd. ' G«nw Birvl»of Swrfon.'lsaT, 
the PraicnA WiJov-liiH. Sec aiBOon p. Id, nnd isa, MonUwu oikI 8eU,y 
tbe Fidoa axilUtrU. ibid. vol. il. lg«n, »ihwI[ of ihu Blitnk amiuw tu polyn- 
p. SIL Ou the polypimv i.f t.he Cn- 
ixnailjib utd tirvu Biulanl, ara L. 



hens. 'Canary-birds pair in a state of nature, but the breed- 
tTS iu England successfully jiut one male to four or five 
females. I liave noticed llioee eases, as rendering it prob- 
able that wild monogamous speeiee might riwdijy become 
either temporarily or permanently polygamoue. 

Too little is knonn of the habita of reptiles and fiehes 
to enable us to speak of their marriage arrangementB. The 
stickle-back (Gasterosteus), however, is said to be a polyga- 
mist;'^ and the male during the breeding aeaeon differs 
conspicuously from the female. 

To sum up on the means through which, as far as we 
can judge, sexual selection has led to the development of 
secondary sexual characters. It has been shewn that the 
largest number of vigorous offspring will be reared from 
the pairing of the strongest and hesl-arnied males, victori- 
ouB in contests over other males, with the most vigorous and 
beat -nourished females, which arc the first to breed in the 
spring. If such females select the more attractive, and at 
the same time .vigorous males, .thev will rear a larger tfffm- 
ber of offspring than the retarded females, which must pair 
with the less vigorous and less attractive mules. So it will 
be if the more vigorous males select the more attractive 
and at the same time healthy and vigorous females; and 
this will especially hold good if the male defends the female, 
and aids in providing food for the young. The advantage 
thus gained by the more vigorous pairs in rearing a larger 
number of offspring has apparently sufficed to render sexual 
selection efficient. But a large numerical preponderance 
of males over females will be still more efficient: whether 
the preponderance is only occasional and local, or perma- 
nent: whether it occurs at birth, or afterwards from the 
greater destruction of the females; or whether it indirectly 
follows from the practice of polygamy. 

The Male generally more moitl/ird titan tliti Female. — 
Throughout the animal kingdom, when the sexes differ in 
external appearance, it is, with rare exceptions, the male 
which has been the more roodifietl; for, generally, the fe- 
male retains a closer resemblance to the young of her own 
species, and to other adult members of the same group. 
The cause of this seems to lie in the males of almost all 
animals having stronger passions than the females. Hence 
it is the males that fight together and sedulously display 

I' Notfl llumplireyi, ' River OnrJciu,' 186T. ■ 
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their pharms before tlie females; and the victors tranfiinit 
their superiorily to their male offajiriag. Why both se-veu 
do not thus acquire the characters of their fathers, will be 
coneiderpd hereafter. That the nialoe of all mamniuls eager- 
Ijr pursue the females is notorious to every one, So it is 
with birds; but many coek birds do not bo much pursue 
the hen, as display their plumage, perform strange antics, 
and pour forth their song in her presence. The mab in 
the few fish observed seems much more eagcT than the fe- 
male; and the same is true of alligators, and apparently of 
Satrachians. Throughout the enormous class of insects, 
as Kirby remarks," " the law is, that the male shall si'ck 
the female." Two good authorities, Mr. Hlackwall and Mr. 
C. Spence Bate, tell me that the males of spiders and crus- 
taceans are more active and more erratic in their habits than 
the females. When the organs of sense or locomotion are 
present in the one sex of insects and crustaceans and absent 
in the othijr, or when, as is frequently the case, they are 
more highly develo|wd in the one than in tlie other, it is, 
as far as I can discover, almost invariably the male which 
retains such organs, or has them most developed; and this 
ahews that the male is the more active member in the court- 
ship of the sexes." 

The female, on the other hflnd, with the rarest excep- 
tions, is less eager than the male. As the illustrious Hun- 
ter" long ago observed, she generally "requires to be 
courted;" she is coy, and may often be seen endeavouring 
for a long time to escape from the male. Every observer 
of the habits of animals will be able to call to mind instances 
of this kind. It is shown by various facts, given hereafter, 
and by the results fairly attributable to sexual selection, 
that the female, though comparatively passive, generally 
exerts some choice and accepts one male in preference to 
others. Or she may accept, as appearances would sometimes 
lead us to believe, not the male which is tlie most attractive 
to her, but the one which is the least distasteful. The ex- 
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ertion of some choice on the part of the female seems a law 
almost as general as the eagerness of the male. 

We are naturally led to enquire why the male, in so 
many and such distinct classes, has become more eager than 
the female, so that he searches for lier, and plays the more 
active part in courtship. It would be no advantage and 
some loss of power if each sex searched for the otlier; but 
why should the male almost always be the seeker? The 
ovules of plants after fertilisation have to be nourished for 
a time; hence the pollen is necessarily brought to the female 
organs — being placed on the stigma, by means of insects or 
the wind, or by the spontaneous movements of the stamens; 
and in the Algae, &c., by the locomotive power of the an- 
therozooids. With lowly-organised aquatic animals, })er- 
manently affixed to the same spot and having their sexes 
separate, the male element is invariably brought to the 
female; and of this we can see the reason, for even if the 
ova were detached before fertilisation, and did not require 
subsequent nourishment or protection, there would yet be 
greater difficulty in transporting them than the male ele- 
ment, because, being larger tlian the latter, they are i)ro- 
duced in far smaller numbers. So that many of the lower 
animals are, in this respect, analogous with })lants.'-^ The 
males of affixed and aquatic animals having been led to emit 
their fertilising element in this way, it is natural that any 
of their descendants, which rose in the scale and became 
locomotive, should retain the same habit; and they would 
approach the female as closely as possible, in order not to 
risk the loss of the fertilising element in a long passage of it 
through the water. With some few of the lower animals, 
the females alone are fixed, and the males of these must be 
the seekers. But it is diHicult to understand why the males 
of species, of which the j)rogenitors were primordially free, 
should invariably have acquired the habit of approaching 
the females, instead of being approached by them. But in 
all cases, in order that the males should seek efllciently, it 
would be necessary that they should be endowed with strong 
passions; and the acquirement of such passions would natu- 
rally follow from the more eager leaving a larger number of 
offspring than the less eager. 

The great eagerness of the males has thus indirectly 
led to their much more frequently developing secondary 

>» Prof. Sachs (' Lehrbuch der Bo- marks, " vcrhult sich die cine bei der 
tanik,M870, 8. 633) in speaking of tho Vcreiuipun^r activ, . . . die andtro 
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eexual characters than the females. Bat the development 
of audi characters would he much aided, if the males were 
more liable to vary than the females— as I concluded they 
were — after a long study of domealicatod animals. A'on 
Nathusius, who has had very wide experience, is stronyly 
of the same opinion." Good evidence also in favow of this 
conclusion can be produced bv a comparison of the two sexes 
in mankind. During the Novara Exiiedition *" a vast num- 
ber of measurements was made of various parEs of the body 
in different races, and the men were found in almost every 
case to present u greater range of variation than the women; 
but I shall have to recur to this subject in a future chap- 
ter. Mr. J. Wood," who ban carefully attended to the 
variation of the muscles in man, puts in italics the conclusion 
that " the greatest number of abnonnalities in each subject 
is found in the males." He had previously remarked Uiat 
" altogether in 102 subjects, the varieties of redundancy were 
found to be half as many again as in females, contrasting 
widely with the greater frequency of deficiency in females 
before described." Professor Macalister likewise remarks" 
that variations in the muscles " are probably more common 
in males thau females." Certain muscles which are not 
normally present in mankind are also more frequently de- 
veloped in the male than in the female sex. although excep- 
tions to this rule are said to occur. Dr. Burt Wilder" has 
tabulated (he cases of 152 individuals with supernumerary 
digits, of which 8G were males, and 33, or less than half, 
females, the remaining 27 bein^ of unknown sex. It should 
not, however, be overlooked that women would more fre- 
quently endeavour to conreal a <leformity of this kind than 
men. Again, Dr. L. Meyer asserts that the ears of man are 
more variable in form than those of a woman.*' I^astly the 
temperature is more variable in man than in woman." 

The cause of the greater general variability in the male 
Bex, than in the female is unknown, except in so far as sec- 
ondary sexual cbaractcrs are extraordinarily variable, and 
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are usually confined to the males; and, as we shall presently 
see, this fact is, to a certain extent, intelligible. Through 
the action of sexual and natural selection male animals have 
been rendered in very many instances widely ditferent from 
their females; but independently of selection the two sexes, 
from differing constitutionally, tend to vary in a somewhat 
different manner. The female has to exj)end much organic 
. matter in the formation of her ova, whereas the male ex- 
pends much force in fierce contests with his rivals, in wan- 
dering about in search of the female, in exerting his voice, 
pouring out odoriferous secretions, &c.: and this expendi- 
ture is generally concentrated within a short period. The 
great vigour of the male during the season of love seems 
often to intensify his colours, independently of any marked 
difference from the female.-* In mankind, and even as low 
down in the organic scale as in thp Lepidoptera, the tem- 
perature of the body is higher in the male than in the fe- 
male, accompanied in the case of man by a slower pulse.*® 
On the whole the expenditure of matter and force by the 
two sexes is j)robably nearly equal, though effected in very 
different ways and at different rates. 

From the causes just specified the two sexes can hardly 
fail to differ somewhat in constitution, at least during the 
breeding season: and, although they may be subjected to 
exactlv the same conditions, thev will tend to varv in a 
different manner. If such variations are of no service to 
either sex, they will not be accumulated and increased by 
sexual or natural selection. Nevertheless, they may become 
permanent if the exciting cause acts ])ernuinently: and in 
accordance with a fre(iuent form of inheritance they may 
be transmitted to that sex alone in which they first ai>peared. 
In this case the two sexes will come to present permanent, 
yet unimportant, differences of character. For instance, 
Mr. Allen shews that with a large number of birds inhabiting 
the northern and southern United States, the specimens 
from the south are darker-coloured than those from the 
north; and this seems to be the direct result of the differ- 
ence in temperature, light, &c., between the two regions. 

•• Prof. Mantegazza is inclined to Wconie l>ri;:litly coloureil in the nu- 

believe ('Lettora a Carlo Darwin,' tunjn of their first year. 
* Archivio per I'Anthropolo^ia,' 1871, ** For mankind, see Dr. J. Stockton 

p. 80fi) that the brijrht colours*, com- Housrh, whose conclusions are pivcn 

mon in so many male animals, are <lue in the ' iVip. Science Review,' 1874. p. 

to the presence* and retention hy them t»7. Sec (iirard's o})servntion8 on tl:o 

of the spermatic fluid; Init tliis can Lepidoj)tera, as iriven in the ' Zooloj.'i- 

liardly be tlie case; for many male cal Record,' 1801», p. 347. 
birds, for instance young plieasants, 
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Now, in some few cases, the two sexes nf llie samf species 
appear to have been ilitTcreutly atrccttd; in tlie Aijelirus 
fduetiicms tlie males have had their colours greatly inteusi- 
fied in the soutli; whereas with Cardlnalis virginianus it is 
the females which have Ixien thus affected; with Qvisralus 
major the females liave been rendered extremely variable 
in tint, whilst the males remain nearly uniform.*' 

A few exceptional cases occur in vurious classes of ani- 
mals, in which the femak's instead of the males have ac- 
quired well pronounced secondary sexual characters, such 
as brighter colours, greater size, strength, or pugnacity. 
With birds there has sometimes been a complete transposi- 
tion of the ordinary, charaetore proper to each sex; the 
females having become the more eager in courtship, the 
males remaining comparatively jiasfiive, but a]»parcutly se- 
lecting the more attractive females, as wc may infer from 
the results. Certain hen birds have thus been rendered more 
highly coloured or otherwise ornamented, as well as more 
powerful and jiugnacious than the cocks; these characters 
being trausniitled to the female offspring alone. 

It may be suggested that in some cases a double process 
of Bclection has been carried on: that the males have se- 
lected the more attractive females, and the latter the more 
attractive mules. Tliis process, however, though it might 
lead to the mudilication of both sexes, would not make the 
one sex diiferent froiri the other, unless indeed their tastes 
for the beautiful differed; but this is a supposition too im- 
probahle lo be worth considering in the case of any animal, 
excepting man. There are, however, many animals in which 
the sexes resemble each other, both being furnished with the 
eame ornaments, which analogy would lead us to attribute 
to the agency of sexual selection. In such cases it may bo 
suggested with more plausibility, that there has lieen a 
double or mutual process of se.\ual selection: the more vigor- 
ous and precocious females selecting the more attractive and 
vigorous males, the latter rejecting all except the more at- 
tractive females. But from what we know of the habils 
of animals, this view is hardly probable, for the male is gen- 
erally eager to pair with any female. It is more probable 
that the ornaments common to both sexes were acquired 
by one sex. generally the male, and then transmitted to the 
offspring- of both sexes. If, indeed, during a lengthened 
period the males of any species were greatly to exceed the 

u ■ Mimnial* ftnd BinU cS E. Florid*,' pp. 234, SSO, SSS. 
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females in number, and then during another lengthened 
period, but under different conditions, the reverse were to 
occur, a double, but not simultaneous, process of sexual 
selection might easily be carried on, by which the two sexes 
might be rendered widely different. 

We shall hereafter see that many animals exist, of which 
neither sex is brilliantly coloured or provided with special 
ornaments, and yet the members of both sexes or of one 
alone have probably acquired simple colours, such as white 
or black, through sexual selection. The absence of bright 
tints or other ornaments may be the rctiult of variations of 
the right kind never having occurred, or of the animals 
themselves having preferred plain black or white. Obscure 
tints have often been developed through natural selection 
for the sake of protection, and the acquirement through 
sexual selection of conspicuous colours, a})pears to have been 
sometimes checked from the danger thus incurred. But in 
other cases the males during long ages may have struggled 
together for the })ossession of the females, and yet no effect 
will have been produced, unless a larger nuinlxT of offspring 
were left by the more successful males to inherit their supe- 
riority, than by the less successful: and tliis, as previously 
shewn, depends on many co!ui)lex contingencies. 

Sexual selection acts in a less rigorous manner than natu- 
ral selection. The latter produces its effects by the life or 
death at all ages of the more or less successful individuals. 
Death, indeed, not rarelv ensues from the conflicts of rival 

4 

males. But generally the less successful male merely fails 
to obtain a female, or obtains a retarded and less vigorous 
female later in the season, or, if polygamous, obtains fewer 
females; so that they leave fewer, less vigorous, or no off- 
spring. In regard to structures acquired through ordinary 
or natural selection, there is in most cases, as long as the 
conditions of life remain the same, a limit to the amount 
of advantageous modification in relation to certain special 
purposes; but in regard to structures adapted to make one 
male victorious over another, either in fighting or in charm- 
ing the female, there is no definite limit to tlie amount of 
advantageous modification; so that as long as the proper 
variations arise the work of sexual selection will go on. 
This circumstance may partly account for the frequent and 
extraordinary amount of variability presented by secondary 
sexual characters. Xevertheless, natural selection will de- 
termine that such characters shall not be acquired by the 
victorious males, if they would be highly injurious, eitlier 
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by expending too much of their vital powprs, or by expos- 
ing (hem to any great danger. The development, however, 
of certain structures— of tne horns, for instance, in certain 
stags — has been carried to a wonderful extreme; and in 
some cases to an extreme whtcli, as far as the general con- 
ditions of life are concerned, must be slightly injurious to 
the male. From this fact we learn that the advantages 
which favoured males derive from conquering other males 
in battle or courtship, and thus leaving a numerous progeny, 
are in Ihc long run greater than those derived from rather 
more perfect adaptation to their conditions of life. We 
shall further see, and it could never have been anticipated, 
that the power to charm the female has sometimes been 
more important than the power to conquer other males in 
battle. 

LAWS OF I N-HEHITANCE. 

In order to understand how sexual selection has acted on 
many animals of many classes, and in the course of ages 
has produced a conspicuous result, it is necessary to bear in 
mind the laws of inheritance, as far as they are known. 
Two distinct elements are included under the term " in- 
heritance "—the transmission, and the development of char- 
acters; but as Ihcse generally go together, the distinction 
is often overlooked. We see this distinction in those eliar- 
acters which are transmitted through the early years of life, 
but are developed only at maturity or during old age. We 
see the same distinction more clearly with secondary sexual 
characters, for these are transmitted through both sexes, 
though developed in one alone. That they are present in 
both sexes, is manifest when two species, having strongly- 
marked sexuai characters, are crossed, for each transmits 
the characters proper to its own male and female sex to the 
hybrid offspring of either sex. The same fact is likewise 
manifest, when characters proper to the male are occasion- 
ally deve!o]>ed in the female when she grows old or becomes 
diseased, as, for instance, when the common hen assumes 
the flowing tail-feathers, hackles, comb, spurs, voice, and 
even pugnacity of the cock. Conversely, the same thing is 
evident, more or less plainly, with castrated males, Again, 
independently of old age or disease, characters are occa- 
sionally transferred from the male to the female, as when, 
in certain breeds of the fowl, spurs regularly appear in the 
young and healthy females. But in truth they are simply 
developed in the female; for in every breed each detail in 
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the structure of the spur is transmitted through the female 
to her male offspring. Many eases will hereafter be given, 
where the female exhibits, more or less perfectly, charac- 
ters proper to the male, in whom they must have been first 
developed, and then transferred to the female. The con- 
verse case of the first development of characters in the fe- 
male and of transference to the male, is less frequent; it 
.will therefore be well to give one striking instance. With 
bees the pollen-collecting apparatus is used by the female 
alone for gathering pollen for the larvae, yet in most of the 
species it is partially developed in the males to whom it is 
quite useless, and it is perfectly developed in the males of 
Bombus or the humble-bee.^^ As not a single other llymen- 
opterous insect, not even the wasp, which is closely allied 
to the bee, is provided with a pollen-collecting apparatus, 
we have no grounds for supposing that male bees primor- 
dially collected pollen as well as the females; although we 
have some reason to suspect that male mammals primordially 
suckled their young as well as the females. I^astly, in all 
cases of reversion, characters are transmitted through two, 
three, or many more generations, and are then developed 
under certain unknown favourable conditions. This impor- 
tant distinction between transmission and development will 
be best kept in mind by the aid of the hypothesis of pan- 
genesis. According to this hyjmtliesis, every unit or cell 
of the body throws off gemmules or undeveloj)ed atoms, 
which are transmitted to the offspring of both sexes, and 
are multiplied by self-division. They may remain unde- 
veloped during the early years of life or during successive 
generations; and their development into units or cells, like 
those from which they were derived, dei)ends on their allin- 
ity for, and union with other units or cells previously de- 
veloped in the due order of growth. 

Inheritance at C(>rresponding Periods of Life. — This tend- 
ency is well established. A new character, appearing in a 
young animal, whether it lasts throughout life or is only 
transient, will, in general, reappear in the offspring at the 
same age and last for the same time. If, on the other hand, 
a new character appears at maturity, or even during old 
age, it tends to reappear in the offspring at the same ad- 
vanced age. When deviations from this rule occur, the 
transmitted characters much oftener api)ear before, than 

w II. Milllcr, ' Anwcnclung dcr Darwin'scbcn Lehre,' <fec. Verh. <1. n. V. 
Jahrg. xxix. p. 42. 
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after the eorrosponJinj; itge. As I have dwelt nn this sub- 
ject suificienl ly in anothur work,'" 1 will here merely givo 
two or three instanees, for the Bake of recalling the sub- 
ject to the reader's mind. In severnl breeds of the Fowl, 
the down-covered chickens, the yotuig birds in their flret 
true plumage, and the adults difler greatly from one an- 
other, as well ae from their common parent-form, the Qallus 
hankiva; and these cbaractcrs are faithfully transmitted by 
each breed to their oilspring at the corresponding periods of 
life. For instance, the chickens of spangled Hamburgs, 
whilst covered with down, have a few dark spots ou the 
head and rump, but are not striped longitudinally, as in 
many other breeds; in their first true plumage, " they are 
beautifully pencilled," that is each featfier is transversely 
marked by numerous dark bars; hut in iheir second plum- 
age the feathers all become spangled or tipped with a dark 
round spot."* Hence in this breed variatious have oeenrred 
at, and been transmitted to, three distinct periods of life. 
The Pigeon offers a more remarkable cose, because the 
aboriginal parent species does not undergo any change 
of plumage with advancing age, excepting that at maturity 
the breast becomes more iridescent; yet there are breeds 
which do not acquire their characteristic colours until they 
have moulted two, three, or four times; and these modifica- 
tions of plumage are regularly tranamltted. 

Inherilaiice at cr.rrespoiidinff Seasons of llie Year. — VVilh 
animals in a state of nature, innumerable instances occur 
of characters appearing periodically at different seasons. 
We see this in the horns of the stag, and in the fur of arctic 
animals which becomes thick and white during the winter. 
Many birds acquire bright colours and other decorations 
during the hrepding-season alone. Pallas states,'* that in 
Siberia domestic cattle and horses become lighter-coloured 
during the winter; and I have myself observed, and heard 
of similar strongly marked changes of colour, that is, from 
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brownish cream-colour or reddish-brown to a perfect white, 
in several ponies in England. Although I do not know that 
this tendency to change the colour of the coat during dif- 
ferent seasons is transmitted, yet it j)robably is so, as all 
shades of colour are strongly inherited by the horse. Nor is 
this form of inheritance, as limited by the seasons, more 
remarkable than its limitation by age or sex. 

Inheritance as Limited by Sex. — The equal transmission 
of characters to both sexes is the commonest form of in- 
heritance, at least with those animals which do not present 
strongly-marked sexual differences, and indeed with many 
of these. But characters are somewhat commonly trans- 
ferred exclusively to that sex, in which they first appear. 
Ample evidence on this head has been advanced in my work 
on ' Variation, under Domestication,' but a few instances 
may here be given. There are breeds of the sheep and goat, 
in which the horns of the male differ greatly in sha])e from 
those of the female; and these differences, acquired under 
domestication, are regularly transmitted to the same sex. 
As a rule, it is the females alone in cats which are tortoise- 
shell, the corresponding colour in tlie males being rusty-red. 
With most breeds of the fowl, the characters j)r()per to each 
sex are transmitted to the same sex alone. So general is 
this form of transmission that it is an anomaly when varia- 
tions in certain breeds are transmitted equally to both sexes. 
There are also certain sub-breeds of the fowl in which the 
males can hardly be distinguished from one another, whilst 
the females differ considerably in colour. The sexes of the 
pigeon in the parent-species do not differ in any external 
character; nevertheless, in certain domesticated breeds the 
male is coloured differentlv from the female.'*'* The wattle 
in the English Carrier pigeon, and the crop in the Pouter, 
are more highly developed in the male than in the female; 
and although these characters have been gained through 
long-continued selection by man, the slight differences be- 
tween the sexes are wholly due to the form of inheritance 
which has prevailed; for they have arisen, not from, but 
rather in opposition to, the wish of the breeder. 

Most of our domestic races have been formed by the 
accumulation of many slight variations; and as some of 

*« Dr. Chapuis, * Le Piireon Voyairour in certain V)rccdn at Mtulona, ' Lc varia- 

Beljrc' ISBf), p. 87. Boitard et Torbie, zioni dei rolombi domc«tici,' del Paolo 

* ]^Q» Piircons de Voliere,' &c . 1824, p. Bonizzi, 1873. 
173. See, alHO* on Moiilar dilfurencctt 
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the successive steps have been transmitted to one sex alone, 
and some to both sexes, we And in the different breeds of the 
same Bpeciea all gradations between great sexual dissirailar- 
jty and complete aimilarit_y. Instances have already been 
given with the breeds of the fowl and pigeon, and under 
nature analogous cases are common. With animals under 
domestication, but whether in nature I will not venture 
to say, one sex may lose characters proper lo i(. and may 
thus come somewhat to resemble the opposite sex; for in- 
stance, the males of some breeds of the fowl have lost their 
masculine tail-plumes and hackles. On the other hand, the 
difEerences between the sexes may be increased under domes- 
tication, as with merino sheep, in which the ewes have lost 
their horns. Again, characters proper to one sex may sud- 
denly appear in the other sex; as In those sub-breeds of the 
fowl in which the hens acquire spurs whilst young; or. as 
in certain Polish sub-breeds, in which the females, as there 
is reason to I)elievi', originally acquired a crest, apd sub- 
sequently transferred it to the males. All these cases are 
intelligible on the hypothesis of pangenesis; for they de- 
pend on the gemnmles of certain parts, although present 
in both sexes, becoming, through the influence of domestica- 
tion, either dormant or developed in either sex. 

There is one diflicult question which it will be con- 
venient to defer to a future chapter; namely, whether a 
character at first developed in both sexes, could through 
pelection be limited in its development to one sex alone. If, 
for instance, a breeder observed that some of his pigeons 
(of which the characters are usually transferred in an equal 
degree to both sexes) varied into pale blue, could he by 
long-continued selection make a breed, in which the males 
alone should be of this tint, whilst the females remained un- 
changed? I will here only say, that this, though perhaps 
not impossible, would be extremely difficult: for the natural 
result of breeding from the pale-blue males would be to 
change the whole stock of both sexes to this tint. If, how- 
ever, variations of the desired tint appeared, which were 
from the first limited in their development to the male sex. 
there would not 1» the least difficulty in making a breed 
with the two sexes of a different colour, as indeed has been 
effected with a Belgian breed, in which the males alone are 
streaked with black. In a similiir manner, it any variation 
appeared in a female pigeon, which was from the first sex- 
nally limited in it.i development lo the females, it would be 
easy to make a breed with the females alone thus character- 
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ised; but if the variation was not thus originally limited, 
the process would be extremely difficult, j^erhaps impos- 
sible." 

On ths Relation between the Period of Development of a 
Character and its Transmission to one Sex or to both Sexes, — 
Why certain characters should be inherited by both sexes, 
rnd other characters by one sex alone, namely by that sex 
in which the character first a])peared, is in most cases quite 
unknown. We cannot even conjecture why" with certain 
sub-breeds of the pigeon, black stria\ though transmitted 
through the female, should be developed in the male alone, 
whilst every other character is equally transferred to both 
sexes. Why, again, with cats, the tortoise-shell colour 
should, with rare exceptions, be developed in the female 
alone. The very same cliaracter, such as deficient or super- 
numerary digits, colour-l)lindness, &c., may with mankind 
be inherited by the males alone of one family, and in an- 
other family by the females alone, though in both cases 
transmitted througli the opposite as well as through the 
same sex.*'*'' Althougli we are thus ignorant, the two follow- 
ing rules seem often to hold good — that variations wliich 
first appear in either sex at a late })eriod of life, tend to be 
developed in the same sex alone; whilst variations which 
first a])pear early in life in either sex tend to be developed 
in both sexes. 1 am, however, far from supposing that this 
is the sole determining cause. As J have not elsewhere dis- 
cussed this subject, and as it has an im])()rtant bearing on 
sexual selection, I must here enter into lengthy and some- 
what intricate details. 

It is in itself probable that any character appearing at 
an early age would tend to be inherited equally by both 
sexes, for tlie sexes do not differ much in constitution before 
the power of reproduction is gained. On the other hand, 
after this power has been gained and the sexes have come 
to differ in constitution, the gemmules (if I may again use 

^ Since the publication of the first Pu^peRted the pow^ibility of modifying 
edition of this work, it has been higrhly the sexual colours of birds by a course 
satisfactory to me to find the foUowinj? of artificial selection. Whence did so, 
remarks (the * Field,' Sept. 1872'i from he was in ij^norance of these facts that 
so experienced a breeder as Mr. Tcflret- I have related : but it is remarkable 
meier. After describincr some curious how very closely he suparested the 
cases in pisreons, of the transmission of riflrht method of procedure." 
colour by one sex alone, and the forma- " References are piven in my ' Varia- 
tion of a sub-breed with this charac- tion of Animals under Domestication,' 
ter, he says : " It is a singular circum- vol. ii. p. 72. 
stance that Mr. Darwin should have 



the language of ]iangeneBis) wliioh are cast off from oadi 
varying |jart in the one sex would be much more lik»;ly lo 
possess the proper affinities for uniting with Ihe tinsues of 
the same sex, and thus becoming developed, than with those 
of the opposite sex. 

I was first led to infer lliat a relation of thij' kind exists, ; 
from the fact that whenever and in whafrver manner the ' 
adult male dilfers from the aiJult female, he differs in the . 
same manner from tho young nf hoth sexes. The generality I 
of this fact is quite remarkable: it holds good with almost ' 
all mammals, birdti, amphibians, and fishes', also with many 
crustaceans, spiders, and some few inBeets, such as certain 
orthoptcra and libollula>. In all these cases the variations, 
through the accumulation of which the male acquired his 
proiier masculine characters, must have occurred at a some- 
what late period of life; otherwise the young males would 
have been similarly characterised; and conformably with 
our rule, the variations are transmitted to aud developed in 
the adult males alone. AMiun, on the other hand, the adult 
male closely resembles the young of both sexes {these, with 
rare exceptions, being alike), he generally resembles the 
adult female: and in most of these cases the variations 
through which the young and old acquired their present 
characters, probably occurred, according to our rule, during 
youth. But there is here room for doubt, for characters are 
Romctinu's transferred to the offspring at an earlier age than 
that at which they first appeared in the parents, so that the 
parents may have varied when adult, and have transferred 
their characters to their offspring whilst young. There are. 
moreover, many animals, in which the two sexes closely re- 
semble each other, and yet both differ from their young; 
and here the characters of the adults must have been ac- 
quired late in life; nevertheless, these characters, in appar- 
ent contradiction to our rule, are transferred to both sexes. 
We must not, liowever, overlook the possibility or even prob- 
ability of successive variations of the same nature occur- 
ring, under exposure to similar conditions, simultaneously 
in both sexes at a rather late period of life; and in this case 
the variations would be transferred to tlie offspring of both 
sexcB at a corresponding late age; and there would then be 
no real contradiction to the rule that variations occurring 
late in life are transferred exclusively to the sex in which 
they first appeared. This latter rule aeems to hold true 
more generally than the second one. namely, that variations 
Thich occur in either sex early in life tend to be transftrrrd 
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to both sexes. As it was obviously impossible even to esti- 
mate in how large a number of cases throughout the animal 
kingdom these two propositions held good, it occurred to 
me to investigate some striking or crucial instances, and 
to rely on the result. 

An excellent case for investigation is afforded by the 
Deer family. In all the sj)ecies, but one, the horns are de- 
veloped only in the males, though certainly transmitted 
through the females, and capable of abnormal development 
in them. In the reindeer, on the other hand, the female 
is provided with horns; so that in this species, the horns 
ought, according to our rule, to appear early in life, long 
before the two sexes are mature and have come to differ 
much in constitution. In all the other species the liorns 
ought to appear later in life, which would lead to their de- 
velopment in that sex alone, in which they first appeared 
in the progenitor of the whole Family. !Now in seven spe- 
cies, belonging to distinct sections of the family and in- 
habiting different regions, in which the stags alone bear 
horns^ I find that the horns first aj)pear at periods, varying 
from nine months after birth in the roebuck to ten, twelve 
or even more months in the stags of the six other and larger 
species.^® But with the reindeer the case is widely different; 
for, as I hear from Prof. Nilsson, who kindly made special 
enquiries for me in La])land, the liorns appear in the young 
animals within four or five weeks after birtli, and at tlie Same 
time in both sexes. So tliat here we have a structure, devel- 
oped at a most unusually earlt age in one s])ecies of the fam- 
ily, and likewise common to both sexes in tliis one species 
alone. 

In several kinds of antelopes, only the males are pro- 
vided with horns, whilst in the greater num])er both sexes 
bear horns. With respect to the period of development, Mr. 
Blyth informs me that there was at one time in tlie Zoologi- 
cal Gardens a young koodoo (.1/?/. slrepsireros), of wliich the 
males alone are horned, and also the young of a closely- 
allied si)e('ies, tlie eland (.1;?/. areas), in which both sexes 
are horned. Now it is in strict conformitv with our rule, 

»» I am much oblijrod to Mr. Clippies the Cerrus alces of N. America, sec 

for haviniT made uhouiries for me in *• Land and Water,' li<^i8, i.»f». 221 and 

regard to the Roebuck and Red Deer 2M; and for the C. Vlrgininnuf and 

of Scotland from Mr. Robertson, the stconayloceros of the same continent, 

experienced Jiead-forester to the Mar- see J. D. Caton, in ' Ottawa Acad, of 

quirt of Breatialbaiie. In regrard to Nat. Sc' 1868, p. 13. Yot Cercus EHi 

Fallow-deer, 1 have to thank Mr. of Pepu, see Lieut. Beaven, ' Proc. 

E>'ton and others for information. For Zoolog. Soc.' 1867, p. 702. 
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that in the young mule koodoo, although ton months old, 
the homa were remarkably small, ooiii-idering the size ulti- 
mately attained by them; whilst in the young male eknd, 
although only throe months old, the horns vferc already very 
much larger than in the koodoo. It Js also a nutiecahlc 
fact thai in the prong-horned antelope,*" only a few of the 
females, about one in five, have horns, and these are in a 
rudimentary state, though sometimes above four inches long; 
so tliat as far as concerns the possession of horns by the 
males alone, this species is in an intermediate condition, 
and the horns do not appear until ahout five or six months 
after birth. Therefore in comparison with what little we 
know of the development of the horns in other antelopes, 
and from what we do know with respect to the horns of 
deer, cattle, &c., those of the prog-horned antelope ap- 
pear at an intermediate per io J of life,— that is, not very 
early, as in cattle and sheep, ngr very late, as in the larger 
deer and antelopes. The horns of sheep, goats, and rattle, 
which are well developed in both sexes, though not quite 
equal in size, can be felt, or even seen, at birth or soon after- 
wards." Our rule, however, seems to tail in some breeds of 
sheep, for instance merinos, in which the rams alone are 
horned; for I cannot find on enquiry," that the horns are 
develojied later in life in this breed than in ordinary sheep 
in which both sexes are horned. But with domesticated 
sheep the presence or absence of horns is not a firmly fixed 
character; for a certain proportion of the merino ewes bear 
small horns, and some of the rams are hornless; and in most 
breeds hornless ewes are occasionally produced. 

Dr. W. Marshall has lately made a special study of the 
protuberances so common on the heads of birds," and he 
comes to the following conclusion: — that with those siw- 
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cics in which they are confined to the males, they are devel- 
oped late in life; whereas with tiiose species in which they 
are common to the two sexes, they are develo[K»d at a very 
early period. This is certainly a striking coniirmation of 
my two laws of inheritance. 

In most of the s})ecie8 of the s})lendid family of the 
Pheasants, the males diifer cons|>icuously from the females, 
and they acquire their ornaments at a rather late period of 
life. The eared pheasant ((.'rosso pi Hon auritum)^ however, 
offers a remarkable exception, for both sexes possess the 
tine caudal j)lumes, the large ear-tufts and the crimson 
velvet about the head; 1 find that all these characters ap- 
j)ear very early in life in accordance with rule. The adult 
male can, however, be distinguished from the adult female 
by the presence of spurs; and conformably with our rule, 
these do not begin to be developed before the age of six 
months, as 1 am assured bv Mr. Bartlett, and even at this 

* 

age, the two sexes can hardly be distinguished.** The male 
and female Peacock differ conspicuously from each other 
in almost every part of tlieir ])luinage, except in the elegant 
head-crest, which is common to l)(»th sexes; and this is de- 
velojH'd very early in life, long before the otiicr ornament.s, 
which are confined to the male. The wild-duck offers an 
analogous case, for the beautiful green sp(»culum on the 
wings is common to both sexts, tliough duUer and some- 
what smaller in the female, and it is dev(*h)pe(l early in life, 
whilst the curled tail-feathers and other ornaments of the 
nude are d(?veloped later.*'* Between such extreme cases of 
close sexual resend)lance and wide dissimilaritv, as those of 



** In the connnon noucoc-k (lUm 
crihtnttJH) the mule atuiic ]K»s8<sses 
npiirrt, wliilst both wxcs <»f the Juva 
IVaoock { /*. rnuticHM)u\\\'T thi' unusual 
caw of iH'iiiir furniwhrtl with spurs. 
Tli'iK'o 1 fully oxpoctod that in tin.- 
lattiT species they wnuM have ]»een 
<icVflopc<l earlier in life than in the 
ct»inn)<>n peaeoek ; hut M. II<*<rt cf 
Anister<hun informs me. that with 
V(»un>( hinls of the previous year, of 
\K)th si>eeied, eompnre«l on April 'J"nl, 
Is'iO. tliere was no ilitfereiici.' in the 
ilevelojHuent of the sj»urs. The spurs, 
however, were as vet renresente<l 
merely by slitrht knoljs or elevations. 
1 presuiiK? that I shouhi have Ih-'cu in- 
fonue«l if any dirterenee in the nite of 
development had been observwl hub- 
setjuently. 

** In some other sfM'cies ((f the Duck 
family the speculum ditters in a jrreat- 



(r dcLTee in the two wxes : hut 1 have 
Tint luM-n able t<» di^co^^ir wljether its 
full develoj>ment <K-eurs later in life in 
the male?* of such sjH'cies, tlian in tlio 
male of the eoninion <luek, as ou^ht 
t<i be the ease according to our rule. 
Witli the allied Mtnntt( cttrufhtuf y^e 
have, however, a eahc of tliis kind : the 
two tJfXi'f* tiilfer eon>j>ieuou.«»ly in jren- 
eral ]»lumaLre. and to a considerable 
(U'L'ree in the speculum, Mhieh is pure 
white in the male and J:reyi^h-wllitt» 
in the female. Now the younjr males 
at tii>t entirely resemble the females, 
and have a i/reyi^h-white fpeeuluni, 
which hceoiiM-s jMirc white at an ear- 
lier aire than that at wliieli the adult 
n«ale ae(juires his t»thcr and more 
stn>ni:ly-marked sexual differonces: 
see .\udubon. ' Omitholoirical Biogra- 
phv,' vol, iii. l^Uo, i)p. 1^40-250. 
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tile UroBSOptilon and peacock, many interraediaM oneB could 
be given, in which the characters follow our two rules in 
their order of development. 

As most insects emerge from the pupal state in a ma- 
ture condition, it is doubtful whether the period of develop- 
ment can delermiue the transference of their characters to 
one or to both sexes. But we do not know that the coloured 
Ecules, for instance, in two species of buttertlbe, in one of 
which the sexes ditfrr in colour, whilst in the other they 
are alike, are developed at the same relative age in the 
cocoon. Nor do we know whether all the scales are simul- 
taneously developed on the wings of the same species of 
butterlly, in which certain coloured marks are eoulined to 
one sex, whilst others are common to both sexes. A differ- 
ence of this kind iit the i>eriod of development is not so 
improbable as it may at first appear; for with the Orthop- 
tera, which assume their adult state, not by a single meta- 
morphosis, hut by a succession of moults, the young malea 
of some species at first resemble the females, and acquire 
their distinctive masculine characters only at a later moult. 
Strictly analogous cases occur at the successive moults of 
certain-male crustaceans, 

We have as yet considered the transference of characters, 
relatively to their period of development, only iu species in 
a natural state: we will now turn to domesticated animals, 
and first touch on monstrosities and diseases. The presence 
of supernumerary di(,'its. and the absence of certain pha- 
langes, must be determined at an early embryonic period — 
the tendency to profuse bleeding is at least congenital, aa 
ia probably colour-blindness — yet these peculiarities, and 
other similar ones, are often limited in their transmission 
to one sex; so that the rule that characters, developed at 
an early period, tend to be transmitted to both sexes, liere 
wholly fails. But this rule, as before remarked, does not 
appear to be nearly so general as the converse one, namely, 
that characters which appear late in life in one sex are 
transmitted exclusively to the same sex. From the fact of 
the abtive abnormal peculiarities becoming attached to one . 
eex, long before the sexual functions are active, we may 
infer that there must be some difference between the sexea 
at an extremely early age. With respect to sexually-limited 
diseases, we know too Utile of the period at which Ihey 
originate, to draw any safe conclusion. Gout, however, 
Beems to fall under our rule, for it is generally caused by 
intemperance during nianhood, and is transmitted from the 
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father to his sons in a much more marked manner than to 
his. daughters. 

In the various domestic bret»ds of sheep, goats, and cattle, 
the males differ from their respL»ctive females in the shape 
or development of their horns, forehead, mane, dewlap, tail, 
and hump on the shoulders; and these peculiarities, in ac- 
cordance with our rule, are not fully developed until a 
rather late period of life. The sexes of dogs do not differ, 
excej)t that in certain breeds, especially in tlie Scotch deer- 
hound, the male is much larger and heavier than the female; 
and, as we shall see in a future cha[)ter, the male goes on 
increasing in size to an unusually late jK»riod of life, which, 
according to rule, will account for his increased size being 
transmitted to his male olTspring alone. On the other hand, 
the tortoise-shell colour, which is coniined to female cats, 
is quite distinct at birth, and this case violates the rule. 
There is a breed of ])igeons in which the males alone are 
streaked with black, and the streaks can 1k» detected even 
in the nestlings; but they become nu)re conspicuous at each 
successive moult, so that this case j)artly o[)[K)ses and partly 
sup])orts the rule. With the English Carrier and Pouter 
j)igeons, the full development of the wattle and the crop 
occurs rather late in life, and confofFuably with the rule, 
these characters are transmit IcmI in full ])erfection to the 
males alone. The following cases ])erhaps come within the 
class previously alluded to, in which both s(»xes have varied 
in the same manner at a rather late period of life, and have 
consequently transferred their new characters to both sexes 
at a corresponding late ])eriod; and if so, these cases are 
not o])])osed to our rule: — there exist sub-breeds of the 
])igeon, described by Xeunieister,^'* in which both sexes 
change their colour during two or three moults (as is like- 
wise the case with \\u\ Almond Tumbler), nevertheless, these 
changes, though occurring rather late in life, are common 
to both sexes. One variety of the Canary-bird, namely the 
Lon<lon Prize, oilers a nearly analogous case. 

With the breeds of the Fowl the inheritance of various 
chara(fters bv one or both sexes, seems general Iv determined 
by the j)eriod at which such characters are devel()])ed. Thus 
in all the nmny breeds in which the adult nude differs greatly 
in cohmr from the female, as well as from the wild parent- 
species, he differs also from the young male, so that the 
newly-acquired characters must have a])peared at a rather 

*«'I)iu* (Janzc- ^\('r Taul>o!iziu-lit.' ^troukcd piL'fons, soo Dr. ChapuiR, *Le 
1837, a. 21, ii4. For the case of the pij^fon voyugeur neltrc,MsC5, p. 87. 
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iate period of life. On the other hand, in most of Ihe breeds 
in wliieh Ihe two sexea resemble each other, the youug are 
coloured in nearly tlie same manner as their parents, and 
this renders it probable that their colours first appeared 
early in life. We have instances of this fact in all black 
and wliite breeds, in which the younfj and old of hnth sexes 
are alike; nor can it be maintained that there is aomethinj^ 
peculiar in a black or white plumage, which leads to its 
transference to both sexes; for the males alone of many 
natural species are either black or whito, the females being 
differently coloured. With the so-called I'uckoo siih-lireeds 
of the fowl, in which the feathers are transversely [wnciiled 
with dark stripes, both sexes and the chickens are coloured 
in nearly the same manner. The laced plumage of the 
Sebright bantam is the same in both sexes, and in the young 
chickens the wing-feathers are distinctly, though imperfectly 
laced. Spangletl Haraburgs, however, offer a partial excep- 
tion; for the two sexes, though not quite nlikt^, rcspmhle 
each other more closely than do the sexes of the aboriginal 
parent-species; yet they acquire their characteristic plumage 
late in life, for the chickens are distinctly pencilled.- With 
respect to other characters lx.'sides colour, in the wild-parent 
species and in mosi of the dunitistic hreeds, the males alone 
possess a well -developed comb; hut in the young of tlie 
Spanish fowl it is largely developed at a very early age, and, 
in accordance with this early development in the male, it 
is of unnsual size in the adult female, in the Game breeds 
pugnacity is developed at a wonderfully early age, of which 
curious proofs could he given; and this character is trans- 
mitted to both sexes, so that the hens, from their extreme 
pugnacity, an- now generally exhibited in separate pens. 
With the Polish bree<is the bony protulierance of the skull 
which supports the crest is partially developed even before 
the chickens are hatched, and the crest itself soon begins 
to grow, though at first feebly; " and in this breed the 
adults of both sexes are characterised by a great bony pro- 
tuberance and an immense crest. 

Finally, from what we liave now seen of the relation 
^rhich exists in many natural species and doinestiealed races, 

n For ruU partiouUr* and mfefMicra TvatrA to the liiither sniiiiali', the >ex- 

on lit ihm» pniiitH mpcctinn tlie K-.v- ual dXittiBiKr^ wliioli bnve anren un- 

«nl bro«lii of llie Fowl, aee ' V«ri«i- dor iloin»tto»lion nre dwuribod Id Ilia 
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the females varied and transmitted their newly acquired 
characters to their offspring of botli sexes, the characters 
V'hich were advantageous to tlie males would be presen-ed 
by them through sexual selection, and the two sexes would 
in conscfiuence l>e modified in the same manner, although 
such characters were of no use to the females: but I shall 
hereafter have to recur to these more intricate contingencies. 
Lastly, the females may acquire, and a})parently have often 
acquired by transference, characters from the male sex. 

As variations occurring late in life, and transmitted to 
one sex alone, have incessantly been taken advantage of and 
accumulated through sexual selection in relation to the 
reproduction of the sjx'cics; therefore it appears, at first 
sight, an unaccountable fact that similar variations have 
not frecpiently been accumulated through natural selection, 
in relation to the ordinarv luibits of life. If this had oc- 
curred, the two si»xes would often have been differently 
modified, for tlie sake, for instance, of capturing prey or of 
escaping from danger. Differences of this kind between 
the two sext?s do occasionally occur, especially in the lower 
classes. But this implies that the two sexes follow different 
habits in their struggles for existence, which is a rare circum- 
stance with the higher animals. The case, however, is 
widely ditferent with the reproductive functions, in which 
res])ect the sexes necessarily dilVcr. Kor variations in struc- 
ture which are related to these functions, have often ])roved 
of value to one sex, and from having arisen at a late ])eriod 
of life, have been transmitted to one sex alone: and such 
variations, thus ])reserved and transmitted, have given rise 
to secondary sexual characters. 

In the following chaj)ters, I shall treat of the secondary 
sexual characters in animals of all classes, and shall endeav- 
our in each case to apply the ])rinciples explained in the 
present chapter. The lowest classc^s will detain us for a 
very short time, but the higher animals, especially birds, 
must be treated at considerable length. Jt should be borne 
in mind that for reasons already assigned, J intend to give 
onlv a few illustrative instances of the innumerable struc- 
tures bv the aid of which the male finds the female, or, 
when found, holds her. On the other hand, all structures 
and instincts by the aid of which the male conquers other 
males, and by which he allures or excites the female, will 
be fullv discussed, as these are in manv wavs the most in- 
t cresting. 
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Suppknieni on Ike projiorlinnal numbers of the two sexts in 
animals belotujing to various classes. 

As no ono, as far as I can discover, has paid attention 
to the relative numbers of the two fiexes throughout tho 
animal kingduni. I will here give such materials as I have 
been able to collect, although tliey are extremely imper- 
fect. They consist in only a few inetanccs of actual enu- 
meration, and the nuuiberB are not very large. As the pro- 
portions are known with certainty only in mankind, I will 
first give them as a staiidard of comparison, 

Man. — In England during ten years (from 18J7 to 18(i8) 
tlie average number of children born alive yearly was TU7,- 
120, in the proportion of 101.5 males to 100 females. But 
in 1857 the male birtlis throughout England were as 105.3, 
and in 18G5 as 104.0 to 100. Looking to separate districts, 
in Buckinghamshire (where about 5000 children are an- 
nually born) the mean proportion of male to female births, 
during tlio whole period of the above ten years, was as 
102.8 to 100; whilst in N. Wales (where the average an- 
nual births are 12,873) it was as high as 106.2 to 100. 
Taking a still smaller district, viz., Rutlandshire (where the 
annual births average only 73it), in 18fi4 the male births 
were as 114.(1, and in 1862 as only 97.0 to 100; but even 
in this small district the average of the 7385 births during 
the whole ten years, was as 104,5 to 100: that is in the same 
ratio as throughout England." The proportions are some- 
times slightly disturbed by unknown causes; thus Prof, 
Faye states " that in some districts of Norway there has 
been during a decennial period a steady deficiency of boys, 
whilst in others the opposite condition has existed," In 
France during forty-four years tho male to the female births 
have been as 106.2 to 100; but during this period it has 
occurred five times in one department, and six times in an- 
other, that the female birtlis have exceeded the moles. In 
Kusaia tho average proportion is as high as 108.9, and in 
Philadelphia In tlie United SUtes as 110.5 to 100." The 

"'Twrnty-ninth Annual Report of 1887,' p. S13. For rhll»dclphi», Dt, 

the RogUtrsr-Opncrnl for isus." In SUMkton lloueh, '8oci»I ScieacB An- 

thi>n]nrt (p. lii.J uniwciBl deuHUaiul kw.' IdT't. For tha C*pe of Qond 
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average for Europe, deduced by Biekes from about seventy 
million births, is lOG males to 100 females. On the other 
hand, with white children born at the Cape of Good Hope, 
the proportion of males is so low as to fluctuate during suc- 
cessive years between DO and 99 males for every 100 females. 
It is a singular fact that with Jews the proportion of male 
births is decidedly larger than with Christians: thus in 
Prussia the proportion is as 113, in Breslau as 114, and in 
Livonia as 120 to 100; the Christian births in these coun- 
tries being the same as usual, for instance, in Livonia as 
104 to 100.'* 

Prof. Faye remarks that " a still greater preponderance 
of males would be met with, if death struck both sexes in 
equal proportion in the womb and during birth. But the 
fact is, that for every 100 still-born females, we have in sev- 
eral countries from 134.G to 144.9 still-born males. During 
the first four or five years of life, also, more male children 
die than females, for example in England, during the first 
year, 12G boys die for every 100 girls — a proportion which 
in France is still more unfavourable." ** Dr. Stockton- 
Hough accounts for these facts in part by the more frequent 
defective development of males than of females. We have 
before seen that the male sex is more variable in structure 
than the female; and variations in im})ortant organs would 
generally be injurious. }U\i the size of the body, and espe- 
cially of the head, l)eing greater in male than female infants 
is another cause: for the males are thus more liable to 
be injured during parturition. Consequently the still-bom 
males are more numerous; and, as a highly competent judge. 
Dr. Crichton Browne*,'**- belicvi's, male infants often suffer 
in health for some years after birth. Owing to this excess 
in the death-rate of male children, both at birth and for 
some time subsecjuently, and owing to the exposure of grown 



•• In rccrurd to the Jews, ace M. 
Thury, ' Lu Loi de l*ro«luoti<»n dcs 
Sexes,' l<<r,."., p. 2."). 

" ' British and Foreiiin Medieo- 
Chirurg. Review,' Aj>ril, 1^07, n. 34:3. 
Dr. Stark also remarks r T»ntn An- 
nual Reports of Births, Deatlis, Are., in 
ScothnuV l««7,p. xxviii.)that "Tliese 
examples may suttiec to show that, at 
nhnost everv* sta^e of life, the males 
in Seotland liave a greater liability to 
death and a hiirhcr death-rate tlian 
the females. The faet, however, of 
this peculiarity bein^ most stront^ly 
developed at that infantile nerioii of 
life when the dress, food, ana general 



treatment of both sexes are alike, 
hei'Uis to prove that the higher malo 
death-rate is an im[>re.ssi'd, natural, 
and constitutional peculiarity duo to 
sex alone." 

M ' West Ridinjr Lunatic Asvlum 
Reports,' vol. i. 1S71, j». H. Sir J. 
Simpson has proved that the head of 
the male infant exceeds that of the 
female by .S-Hths of an inch in circum- 
ference, and by 1-sth in transverBe 
diameter. Quetelet has shown that 
woman is born smaller than man : t»ee 
Dr. Duncan, * Fecundity, Fertility, 
Sterility,' 1871, p. 382. 



Chap. VIU. PROPORTION OP THE SEXES. 249 

men to various dangers, and to their tendency lo emigrate, 
tlio femaloB in all old-eettjed countries, where etatistical 
records have been kept,'* are found to preponderate con- 
sideralily over the males, 

It seems at first sight a mysterious fact that in different 
nations, under ditfcrent conditions and climates, in Naples, 
Prussia, Westphalia, Holhind, France, England and the 
United Slates, the excess of male over female births is less 
when they are illegitimate than when legitimate."* Tbia 
has been explained by different writers in many different 
ways, as from the mothers being generally young, from the 
large proportion of first pregnancies, &c. But we liave seen 
that male infants, from the large size of their heads, suffer 
more than female infants during parturition; and as flie 
mothera of illegitimate children must be more liable than 
other women to undergo bad labours, from various causes, 
such as attempts at concealment by tight lacing, hard work, 
distress of mind, &c., their male infants would proportion- 
ably suffer. And this probal»ly is the most etlicient of all 
the causes of the proportion of males to females born alive 
being les* amongst illegitimate children than amongst the 
legitimate. With most animals the greater size of the adult 
male than of the female, is due to the stronger males having 
conquered the weaker in their struggles for the possession 
of the females, and no doubt it is owing to this fact that the 
two so]i^ of at least some animals differ in size at birth. 
Thus we have the curious fact that we may attribute the 
more frequent deaths of male than female infants, especially 
amongst the illegitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of the 
two parents determines the sex of the offspring; and Prof, 
Leuckart °° has advanced what he considers sufficient evi- 
den»', with respect to man and certain domesticated ani- 
mals, that this is one important though not the sole factor 
in the result. So again the period of impregnation rela- 
tively to the state of the female has been thought by some 
to be the efficient cause; but recent obser^'ations discounte- 
nance this belief. According to Dr. Stocklon-IIough,'"' 

" With the mvt^ Cu«nu>jTi of ao utill-bora l^lli1(lre^. On illogiti- 
I'anpiiy. umriline tn tliv ii«unlo mulv chiUlrcn id Kn)(1iuiil<»ni' Huport 
Amh (' Vof nevxlU" rAmiriqui- nie- of RcKwlrar-General fiirlHdfl.'p. iv. 
rid.' torn. ii. ISTO, p, 60, nsi.thowora- •* Iciickut, in W*^er ' Iliiniwf.r- 
en an lu the idbd in the giroiiortiDa of ivthuuli ilcr rh}'*.' B. iv. ISSS, ■. 
14 to It. 17*. 

HBabbwc'Edlnburtrh Jounwl >.r •• Snuial SdeuBO Auoc. ofrhilidel- 

BdimM,' IM», vol L r- 88; *lMi p. 90, phii, mi. 
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the season of the year, the jwverty or wealth of the par- 
ents, residence in the country or in cities, the crossing of 
foreign immigrants, &c., all influence the projiortion of 
the sexes. With mankind, polygamy has also been supposed 
to lead to the birth of a greater proportion of female infants; 
but Dr. J. Campbell *^ carefully attended to this subject in 
the harems of Siam, and concludes that the proportion of 
male to female births is the same as from monogamous 
unions. Hardly any animal has been rendered so highly 
polygamous as the English race-horse, and we shall immedi- 
ately see that his male and female offspring are almost ex- 
actly equal in number. I will now give the facts which I 
have collected with respect to the proportional numbers of 
the sexes of various animals; and will then briefly discuss 
how far selection has come into play in determining the 
result. 

JTorses, — Mr. Tesfctmeier has been so kind as to tabulate for me from 
the 'Racing Calendar' the births of race-horses during a period of 
twenty-one years, viz.. from 1846 to 18(>7; 1S49 bi»in^ omitted, as no re- 
turns were that year published. The total births were 25.500,** consist- 
ing of 12.7<W males and 12,797 females, or in the pro|M>rtion of 99.7 
males to UK) femjiles. As these numl>ers are t<»len4bly hirije. and as 
they are dmwn fr»»m all parts oT Kn^cland, <lurinir si'vonil years, we may 
with much conti(l(Mice conclude that with the domestic horse, or at l(»ast 
with the race-horse, the two sexes an» pnMliiccd in almost cm jual num- 
bers. The fluctuations in the proportions ilurint; successive years are 
closely like those which occur with mankind, when a siiuill and thinly- 
|X)pulated areaisc(Hisidcre<l ; thus in 18.")(>ihe male horst»s were as 107.1, 
and in 1807 as only 1)2.6 t^> 100 females. In the tabulated returns the 
proportions vary in cycles, for the males exceedeil the females during 
six suc^cessive years ; and the fenmles ex«'tHHled the males during two 
|)eriods each of four years; this however, may l>e accidental ; at leaist I 
can detect nothing of the kind with man in the decennial table in the 
Uegi'*trar's Report for 180(i. 

IJijfjM. — During a period of twelve years, from 1857 to 1808, the 
births of a large number of greyhoun<is, throughout England, were sent 
to the ' Field' newspaper; and I am again indebted to Mr. Tegetmeier 
for carefully tabulatinu: the results. The recorded births were 0878, 
consisting of 8005 males and 827JJ females, that is, in the proportion of 
110.1 males to 100 females. The greatest fluctuations occurn'd in 1804, 
wh»'n the proportion was as 95.J] males, and in 18(57, jus 110.8 males to. 
100 females. The above average proportion of 110.1 to 100 is probably 
nearly correct in the (^ase of the greyiioun<l. but whether it would hold 
with other domesticated breeds is in some degree doubtful. Mr. Cup- 

w ' Anthroj>ologioal Review,' April, uninials have l>ooomc. that not far 

l^^T'^ ]>. eviii. tVuin one-thinl of the mares failed to 

•« I)iirin«> eleven ycuw a rcford wais phmIium* livinir foals. Thiw during 

kept of the nuinbt-r of mares whieh ls«;»;, so9 male colts and 816 female 

prove<l barren or ]>rematurely sli[>iK;d colt,«* yrvrv. born, and 74iJ marcs failed 

their fouls; and it deserves notie<*, its to pnxluee ottsprinjf. During 1867, 

Bliewin:^ liovv inft-rtile these hijrhly- ho») males and t»0'2 females were born, 

nurtured aud rather clcsely -interbred and 7i^4 mures failed. 
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pics has enquired Trom several great breeders of dogE. and finds Ihnt nil 
without exeeption believe Ihat females are pruduuvd in pscvse; but he 
Buegc&ts UiBt this belief maif have arisen tmm females being less vulueLl, 
■nn from the consequent disappointuieDt producing a atniugor iinpres- 
Mon nn Ihe inind. 

Sheep. — The sexes of sheep are not aseerisined bj Hgri(?ul1.uriBts 
until WTFral [nonths after birth, at the period whvn the tiiales are cas- 
traled ; so that the following returns do not give the pruportinos at 
birlh. Moreover. 1 find that several great breeders in Scotland, who 
annually' raise some thousand siieep. are flrmlj oonvlnceil that a lorKer 
proportion of males than of females die dunni;' the Hrst jear or two. 
Thoretorr the proportion of males would be somewhat lur^r at birth 
than at Ihe age of castralion. This is ft remarkable coincidence with 
what, e» we have seen, occurs with mankind, and both cases probably 
depond on the sama cause. I havo received returns froin four Kentle- 
tnen in England who have bred Lowland ?heep. ehiedy LeicBsters. dur- 
ing the taet ten (o sixteen years: IheyBroount altogether to 8965 births, 
eonsistlngof 4407 males and 435)4 temalex; that is in the proportion of 
9<t.7 males to 100 females. Witli respect to Cheviot and black-fnccd 
elieep bred in Scotland, 1 have received returns from six breeders, two 
of them on a large scale, cliieriV- fur the years 1867-lSai), but sumii of 
the relurnB extend back to 1882. The tolol numlwr recorded lunuunts 
to 3<J,6S5, consisting of 25,071 moles and 3.1,014 females, or in tin- pro- 
portion of iJT.I) niHles to 100 females. If we take the Engli>li mid 
Scotch returns tdgetlivr. the total number amounts To 50,B5O, cutisistio); 
of 29,478 males and 30.173 females, or as 97.7 to lOO. So that with 
Bh«ep at the age of castration the females are certainly In excess of the 
males, but probably this would not bold good ot birlh." 

Of Callle I have received retiims from nine gentlemen ot 082 bitths, 
toofewtobotruatwl; these consistcil of 477 buli-cnivcs and 505 eow- 
calves: i.e.. in Ihe proportion of 114.4 uialei to 100 females. The Rev. 
W. D. Fox informs me that in 1807 out of •.!i (talves bom on a farm in 
Derbyshire only one was a bull. Mr. Harrison Weir has enquireii from 
sevoral breeders of PiffK, and most of them estimate the male to ihe 
female births as about 7 to U. This same gentleman has bred Rabbifa 
for many years, nnd has noticed that a far greater number of bucks are 
proiluccd than does. But estimations nre nf little value. 

Of mammalia in a state o( nature I havo been able to team very 
little. In regard tn the common rat. I have received conflicting state- 
ments. Mr. R. Elliot, of Ijaighwnod, informs mc that a rat-catcher 
Assured him that he had always found the males in ereat excp.is. even 
with the young in the nest. In consequence of this, Mr. Elliot hiiuKelf 
mibseii lien tly examined some hundred old ones, and found the slnte- 
mcnt l^ll^ Mr. F, BuchEand has bred a large number of white mis, 
and he also believog that the mates greatly exceed the remules. In 
regard to Hales, it is said that "thu males are much more niiTii<<ri>ii4 
than the femnloa : " *■ and as the catching of theac animals is ii s^'cial 
Mcuj^tion, the f-Iatement may perhaps lie trusted. Sir A. SMiith. in 
describing an ant«lope of S, Africa" (Kobta fUipsiprymnia), rc^mnrks, 

•• t «in much indBbted lo Mr. Top- Aiteliiwin and other*. To this latler 
plea for havine procured tnt mo the gcnllciiiaa. nnd \n Mr. Piynn. t awo 
-■- "-mil Scotland. «r " " ---- -■--'-- '— ' - -- 
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■natani di«tli« of the uiales.— a *iit4i- *i ' llluftnitinna of the Zoology of & 
ninil sulniviiueutly eonflrmud by Mr. Afrioo.' lIMt*, pi. 2V. 
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thiit in the* henls of th:< arnl oth*^ <p^ :e<«. th*:' males are few in nnm- 
Y^rT i:-nm(iHreil with th'' f>-m»!<rs: th*- iia::vr<» t^-lieve that thev are burn 
in Thi> {•ri'tiH*rti<<n : «<:hers t^lirve that tiiv >'>urii:er males are expclkd 
fnini xhv hfni<. and Sir A. Sinirh ^.'i)^. ;'.:i: !r.«-ii::b h*" ha» himself never 
<irc-n henls consist in:; <•( vtiun^ nia!f< itl>>:ir. ••ihfri> affirm that thi* does 
oc-c-ur. It apfiears pnilwiiie li.^i :ht- vn-.inj when eipelled from the 
b«-ni. Would uiten fail a {irt-y t<.i lUv iimnr U-jts:» of pnr of the country. 

lUKHS. 

With pesi»<H;t to th»* Foirl, I ha v.- ni>ive*i Mnly one account, namelr, 
that ••Ilk I if 11 Nil rh:i.-ki-r.<« •[ a hii^hiy-brtil >t<H-k nf Cochins, reared 
duhni; ei^ht yi\irs hy Mr. S:n:>h. 4>7 pn«vt^I mali'S and 514 fe- 
niuK'^: if.. u> !M.7 t<» ItHi. In r>^nl t» d«*TniMir pijireons there U 

fT^w.wl r*id»*ii<r eithiT I ha! tho nial> > an- pnwiuL-^ii in *• sees*, or that they 
ive ItinirtT : fi>r thv^' bints invarial'ly {uir. and Mnf;Io males, as Mr. 
Tt'p'tnifiiT infi>nn^ Tn*'. ran alway> U- pimtiaM^l rhrajier than females. 
Usually theiwii binl> n^an^l fn-m xhv tw>- i-jcs laid in the same nest 
an* a male and u ft'inalf : liut Mr. IIarr!.'«<:i \Vi':r. whri hw^ been ») large 
a bn'<M*T. says tliai In- has ufti-ii brtsl tw<> i-ot-Io fn •in the same nest, 
and s«*i«liMn two hvu^: ni«>nHivor. xhv livn is ccncrally the weaker of the 
twii, antl niiin^ liaMi* Co itTish. 

With n*>|.tti !•■ >»iru^ in a state « f na!un\ Mr. (lould and others" 
an^ rnnvint'ttl that the nia!i« an- innrnilly xhv mvxv numerous; and as 
th«' yoiin^ nialf> «•[ many >{>«i-ii>s n'>«-mb;t> the females, the latter would 
naiiinilly a|»|N-ar (•• U* the nmn' nunun>iis. I.ar>:e numbers of pheas- 
ants an' n'an>d l>y Mr. linker of lii-ailenhail fn>m e};p$ laid by wild 
binis and he infnnn^ Mr. .Imner Weir thai f»<ur tir live males to one 
feinalf are p*n« raliy |in-duee«l. An rxju-rii-mvil «ib>ervor remarks, •■ 
that in San«linavia tin- l>nMHU of fhf «a{>« naii/ie and bla4.*k-c<H*k i*un- 
tain m^n* malfs than ft-males: anil Uiai with the I>al-ri|>a la kind of 



laeis i;iven i»v >\ nile m rNMiN-rni-." ii m riii> tie.ir iimi im- iiuui-> in iiic 

luirtritlp- must U* in i-on-^iih-nililr i'\ri"««« in tin- s«iuth iif Kn^iland : and 
I iiave Uen a»unMl that thi< i^ tin- ea-r in Si'tlanil. Mr. Weir on en- 
quirin:; fn>m the ilealet^. wli.» re*t i\e at irrtain Mas4in> larjje numbers 
of rulT> [Mtirh^tts f,U'jn,is\ wa^ t'-M that tln' mali-^ an- much the n:on; 
numrn»u«i. This -^ime naturali-^t ha-» ii\^* kw*\\\\U'*\ U'T me from the 
binli-atilhTs. who annually latfh an a-ti»ni>liinj: numU'r of \nnous 
small >|i«ri,-^alivef«ir tliel,ontli'n markii.anil he was unht»>itatin|rly an- 
swered liy an tild and tru-tw»»rthy man. that with theehaflineh the maU'S 
an' in lari:»' exivss: Im* tln'Uirht a** hiu'h as 2 mah's to 1 female, or at 
least a-i hitrli a< ."> t«» 'V^ Thi- male< i-f the hlaekhinl. he likewise main- 
tained. Win- hv far tli.* nmre nunii-mus whether eau^ht by traps or by 
netting' at niirht. Thf<«» statemmt- may appanntly l»e t rust eti.»XK'a use 
this siime man >aid that tlifM'xe>an' ahuut t-ijual with the lark, the twite 
(Linaria moutamiK aiul ;;'»l<irineh. nn the other hand, he is certain 

" Hnlirn i'rilu<t. Tlii«rl.l.tn,' R. iiif..rrii:iti«»iJ.on makine erwuiries dur- 

iv. s. !''.H^ v'i>rm'S t«» tlu- >:uiit' o'lulii- in-j tin- t' ■ll«»wiiii» yi-ar. To hhew tlic 

ii,\,,\\, iiuiiil'tT of' liviiit; elmtilncheit oauj^ht, 

«> (>» till* autli'^ritv ot' 1-. 1.1<»\.1, I ni:iy nivuti'^ii that in l^il* then* was 

»«;iiiiii' lliriU <»f Sw»;.lVn.' l*-'".7, M'- 1-. a uuiwh W-twri-n two exiH.-rt8. and one 

!;;•_>. man oaui:l>t in ii day ii2, and another 

••'Nat. Hi.-t. ot' Stlhonu'.' letter 4", malt- oliatlinrht's. The >rreutest 

xxix. r.iit. ot" 1•^•J.'•. vi>l.i. ]i. l.i".'. iihiiiIkt over i-aiiirlit by one man in a 

•* Mr. Jinnur Wtir reoi-iveil .similar nin^rU- day wai* 7u. 
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tlial with the cominoTi linnet, tlie females preponilerntc grently. but nn- 
etjiHilly (luring different, years; durioe sume years he has lomiil the 
fcrimles to tile males us [our to one. It should, however. tii< txime ill mind, 
th»t the r?hie( season tor entohing birds does not buj^in till SvpteroUir, 
BO that with some species partial migrfttions may have be^un, and the 
flocltH at this period otten consist ol hens alone. Mr. Salvin paid par- 
tiviilar attention to the seiea ol the humming-birds in Central America, 
lost of the species the males are in excess ; 
■longing to len species, and 
.Iv 36 femalcts. With two other 
: but ttie proportions apparently vary 
in different localities ; (or on one ocTi- 
Vainpylopltrttg hemiltueurua were to the females as 5 
another occasion" in eiactly the revented ratio. As bear- 
ing on this latter point. 1 mav add, that Mr. Powys found in Corfu and 
Bpirus the eeics of the clinAlnGh keeping apart, and ~ the females by 
far the most numerous;" whilst in Pal«aline Mr. Tristram found "the 
male Hochs appeariug: greatly to exceed the female in number," " So 
again with the yvieraluf major, Mr. G. Taylor* says, that in Florida 
there were " very few teinalcs in proportion to the males," whilst in 
Honduras the proportion was the other way, the species tlicre having 
lliu character of a polygamist. 

Fisn. 

With Fish the proportional numbers o( the sexes can be ascertained 
only by catching them in the adult or nearly adult state; and there are 
many dilBculties in arriving at any just oonclusion.** Infertile females 
might readily be mistaken for males, as Dr. OQnthcr has remarked 1o 
me in regard to trout. With some species the males are believed to die 
aoon after fertilising the ova. With many species the males are of 
much smaller size than Che females, so that a targe number of males 
would escape from the same net by which the females were caught. M. 
Carbonnier." who has esjiecially attended to the natural history of the 
pike (£Wr 'uc>u;i), states that many mnlos, owing to their small sixc, 
are devoured by the larger females ; and he believes that the males of 
almost all fish are exposM trom this surne cause to greater danger Ihan 
the females. Nevertheless, in the few cases m which the proportional 
numbers have been actuallv observed, the males appear to be largelv in 
eioess. Thus Mr. R. Ituist, the superintendent of the Stormonlfield 
oxperimentfl, says that in 18Ui5, out of 70 salmon flrat landed for the 
purpose of obtaining the ova. upwards of flO were males. In 1867 he 
again " calls attention to the vast disproportion of the males lo the fe- 
males. Wo hail at the outset at least ten males lo one female." After- 
wards females sufficient for obtaining ova were procured. He adds, 
" from the great proportion of the male^ they are constantly flghtliig 
and tearing each other oti the spawning-beds." i' Tina disproportinn, 
no doubt, ean be accountetl for in j«rt. but whether wholly is doubtful, 
by the males oscendiiig the rivers before the females. Mr.'P. Buukland 

••• Ibis,' vol. ii. p, aMl, M quoted In ' TlaDdwarMriiwIi >1cr Phys,,' B. iv. 

Oould'a 'TnwiiilulKi,' 1801. p. 5a. ISM, b. TTftI, tliW with HbH thoro »r» 

Fnr Uie foreifoin* propnTtluns, I iin twi^c ns miiny iiialoii u fouisl™. 

iadobted to Ur. »*lvhi for ■ uble of "Quoted in ihc-Fnruicr.'March 18, 

nia mUllB. IMig. p. SOv. 

"■ll.i»,'l«««,p,lJIT:»ndl8«7.p.8flB. "•The SKimifmtarld PiaviDultunl 

"'lbi«,'lS*2,p 1«. Esptrini.<nt*,'lB«R, p. M. Tbe'Field' 
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remarks in regard tn trout, thiL "it is acurioas fact that the n 



tt least seven or eiglil males to one lema\e founil ca|itive. I cannot i 
qiiil«Bccoimt for this ; eitbfr tbn males are morenuueniii» tlian the f^ 
male!, or the latter seek safety bj coiicealm^nt rather than fliglit." Ha 
then adds, thai by uarpfuilv soHroliinB the hanks sufflcietil females for 
obtainini; ova can be fcnind.'" Mr. H. tx<e informs me that out of 21S 
trout takon for this purpose in Lord Porismnuth's park, 150 were males 
and (12 femalpK. 

The males u( the CTpriniilm likewise seem lo tie in excess: but bar- 
anil members of this Family, vix., the emp. toneh. bream and miunow, 
appear regularly lo follow the practice, rare in the animal kingdom, ot \ 
Iiolyandry ; (or the female whilst spawning is always attended by two , 
males, one on each side, and in the case of the liream by three or four - 
males. This fact is so well known, tlwt it is always recommended to 
stock a pond with two mule tenches to one fcmnle. or at least with Itaraa ' 
males to two females. With the minnow, au excellent observer s 
that on the spawn iiig-beds the males are ten limes «» numerous i 
females; when a female comes amongst the males, "she is iramediatrif 
pressed closely by a male on each sitlo ; and whtui they have been In I 
that situation for h time, are superseded by other two males." " 



ISSECTS. 
In Ibis grp*t Clasj, the Lepidoplera almost alone afford r 
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judging ot the proportional numbers of the sexes ; for they hare been 
collected with sptwial care by manv good oheervera, and have be«a 
largely bred from the eg|r or oaterpillar stale. I had hupe^l that soma 
breedeia of silk-moths might hare kept an exat^t record, but attar 
writing to Prance and Italy, and consulting various treatises, I caunnc 
And that this has ever been done. The general opinion appears to ba 
that the sexes are nearly equal, but in Italy, as I hear from Professor 
Canestrini, many breeders are conrinced that the females are produced 
in excess. This same naturalist, however, informs me, that in the two 
yearly broods ot the Ailanthus sitk-moth (Bumbyx cyn(hia), the males 
greatly preponderate in the first, whilst in the second the two sexes an 
nearly equal, or the females rather in excess. 

In regard to Butterllies in a wlate ot nature, several observers hav* 
been much struck by the apparently cnonnous preponderance of the 
males." Thus Mr. Hates,'" in speaking of several species, about a hnn- 
dred in number, which inhabit the Upper Amazons, says'that the males 
are much more numerous than the females, even in the proportion 
ol a hundred to one. In North America. Edwards, who had great ex- 
perience, estimates in Ihu genua Papiiio the males to the lemalesa* four 
U> one; and Mr. Walsh, who informs me ot this statement, ssvs thai 
with P. tumit this is certainly the esse. In South Africa, Mr. It. Tri- 
men found the males in excess in ID species;^' and in one of thew. 
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whiuh swsrms in upon placBH, he eslimrtted the number of mules m 
lo one [fdinle. With another species, in which the mnles arc •■■•"• 
in certaiu Inciilities, he colleeted only five females during s 
In the iiiland nt Bourbon, M. Maillurd stales thHt Ihe males of une 
■pecies of Papilio are twenl}* times us numerous as the femnlcE.^ Mr. 
Triroeo inCorms me that as far ns lie has himself secii. or hearil from 
others, it is rare for the femiiles of any ImtUrfly to exceed tlii- tmilcs in 
nuniber; hul three South Afriean species perhaps offer an eiceplimi. 
Mr. Walliice" states that the feionleB of Oniithoplero eraivs. iii ihc 
Malay archipelago, are more oinniiiori nni\ more easily caiiEhl thnn the 
males; but this is a rare liiitterSy. 1 tnny here add, that in llypirylhra, 
a geiHis of moths, Guenee says, that from four to five females are sent 
in collections from Tndia for one male. 

When this subject ot the proportional numbers of the si-xea of insects 
was brought before the KntomologicBl Society,'* it was jjeoerally atlinit- 
ted that the males of most Lepidoptera, in llie adult or imn^o stiiti-, are 
caiieht in ^^reater numhem than the females : bnt this taut whs attribu- 
ted hy various observers lo the more retiring habits ot the females, and lo 
the males emerging earlier from the cocoon. Thislnlterfircnrnflanpeis 
well known to occur with lno«t Lepidoptera, as well ns with other in- 
seclfi. So that, us M, Personuat remarks, the malesof the domesticated 
Bombyx i'amamai, are useless at the beginning of the season, and Ibe 
females at the end, from the want of mates." I cannot, however, per- 
miade myself that these canws snSlee to explain the great excess o( 
males, in the above cases of certain huilerflies which are extremely com- 
mon in their native countries. Mr. Slainton. who has paid very cloM 
attention during many years to Ibe smaller motb^i, informs me that 
when he colleclnl them in the imago state, he thought that the males 
were ten times as numerous as tha females, hul thai- sincp be has reared 
them on a large scale from the caterpiller state. Ite is convinced that 
the females are the more numerous, Severn! entomologists concur in 
this view. Mr. Doiiblcday, however, and some other^ take an orposila 
view, and are convinced that thev have reared from Ihe eggs and cater- 
pillars a larger proportion of males than of females. 

Bccidw the more active liabit«of the males, their earlier emergence 
from the cocoon, and in some cases their frequenting more open stations, 
other cnnscR may be assigned for an apparent or real difference in tha 
proportional numliers of the wxies of Lepidoptera. when captured in 
ths imago :<tate. and when reared -from Ihe egg or caterpillar stale. I 
hear from Professor Canestrini, thai it is believed by many breeders in 
Italy, that the female caterpillar of the silk-moth suffers more from the 
recent disease than the male: and Dr. Staudingor informs me that in 
rearing lepidoptera more females die in the cocoon than males. With 
many sprcie» the female ealerpillv is larger than the mate, and ii col- 
lector would nutorally choose the llnesl specimens, and thusuninten- 
lionnllv collect a larger number of femnlesi Three collectors have told 
me thn't this was their practice; hut I>r. Wallace is sure that most col- 
imtJjrs lake all the specimens which they tan find of the rarer kinds, 
which alone are worth the Ironblc of rearing. Birds when surroundi-d 
by Gftlerpillars would probably devour the lar^reit: and Professor Canes- 
trini informs me that in llaly some breeders believe, though on insulll- 
otent evidence, that in the first broods of the Ailanthus silkmoth, 

"Quoti-d hr Trimcn, 'Transact. "• Proc Kntoniolog. Sof,' Fi'b. ITth, 

EnU S'lo." vol' V, part iv. laUS, p. 19BR. 

UO. " Ouoted by Dr. Wollaoo iu ' Proo, 

"'Tranuct. Lien. Soc.' vuL xxv. Ent. Sou,' Ird series, vol. v. ISGT,p. 
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the wasps destroy a larger number.of tbo fem&Ie th»n of the n 
caterpillars. Dr. Wallaci^ further remarks that teinale cMerpillara, 1 
fpom being krjfer than the males, require more lime tor their ilevetup- 
mrtat, aiid codbuido more food and moisture: Mid thus they would M i 
exposed during a lunger time to d&nger from iuhneumons. bdrdi, ftc^ J 
and in times of svurcilj would perish in grenter numtiert>- llonca it Kp- 1 
petira quite possible that in a atitto at nature, fewer female Lepidoptem I 
niay reach maturity than maleii ; and for uur Sfovial object we are c 
corned with their' relative numbers at maturitr, when the ■»«« 
ready to propagate their kind. 

The luaniier in which the maJes of <«rtain moths congregate in 
tranrdinary numbers round a single female, apparently indicates a gre«t 1 
excess of males, though this foci may perhapH be accounted for by tba I 
earlier emergence of the males from their cocoous. Air. Stainton in- r 
forma me that from twelve to twent; males, may often be seen onn{p-«- 1 
gated round a female Elarhttia rufoeintrta. It is well known that if ■ j 
virgin iMtiiieam/ia ouereus or Salarnia earpini be exposed in a m 
vast Tiurobers of nuiles ctlleet round her, and if connnEd in a room \ 
will even come down the cliiinney to her. Mr. Doubleday believes that | 
he ba«seen from flfly to a hundred malasoC both these spet'ies at traotied 
in the course of a single day by n female in conflnemenL la the Isle of 
Wight Mr. Trimen exposed a box in which a female of the l.nsi(Kakmpa | 
had been oonSned on Ihe previous day. and Ave males soon endeavoured J 
to gain admittance. In Australia M. Verresux. having piseed the [emal« \ 
of a small Itnmbyi in a box in his pocket, was followed by a crowd of i 
males, so that al>i)ut SOO entered the bouse with him.*' , 

Mr. Doitbleday has called my^ attention to tA. Staudinger's** list of \ 
Ijepidoptora, whieh gives the prices of the males and fenialeij of 300 spe- 
cies or well-marked varieties of butterflies (Khopal(K.-ent). The prices 
tor both sexes of Ihe very common species are of course the same; but 
in 114 of the rarer species they differ: the males being in all cases, ex* 
oeptinif one. the cheaper. On an avenge o( the prices of the 1 19 speoien, 
the price ol the male to that of the female is as 100 to 140: and this 
apparently indicates that inversely Ihe males exceed the females in tha ' 
same proportion. About 2000 sueuiesor varietieB of moths (Heterocem) \ 
are catalogued, those with wingless females being here excluded on ac- 
count of tne difference in habitjt lietween the two sexes: at the?e SOOO 
species, 141 differ in price according to sex. the males of 180 being ' 
cheaper, and those of only 11 bein^ dearer than the females. The ! 
average price of the males of the 130 species, to that of the females, is 
as 100 to 143. With respect to the butterflies in this priced list, Mr. 
Doubleday thinks (and no man in lilngland has had more experlenoB), ' ' 
that there is nothing in the habits of trie s|>ecies which can an^nunt fur 
the difference in the prices of the two sexes, and that it can be occniihted j 
fur only by an excess in the number of the males. But I am bonnd to . 
udd that Dr. Standingor informs me, that he is himself of a different 1 
opinion. He thinks that the less active habits of the femalpsand ttn 1 
earlier emergence of the males will account for his collectors securing » i 
larger number of males than of female?, and consequentiv for the lower I 
prices of the former. With res|)ect to specimens reared from the aitar- ! 
ptUar-state, Dr. Staudinger believet>, as previonsly stated, that a greater 
number of females than of majes die whilst confined in the cocoons. ] 
He adds that with certain species one sex seems to preponderate over 
the olhec during certain jrears. 
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Ot direct observations on the eexea at Lrpiiloplen. reared either from 
eggs or (^tcrpilkra, 1 liavu reoeived ciily tlie kw taUoKuis (.tuieB : — 





H>lea. 


Finale* 


The R*¥. J. HeMins" ot Exeter reared, during 1868, ( 

iinMKi« of 73 species, which consisted ot ( 

Mr. Albert Jones of Elthmn reared, during 1908, 

Daring 1860 he reared itnagos from 4 apedes. con- 


158 
159 
lU 
180 

63 
234 

02 


137 
128 
113 


Hr. Buckler ol EmsnrortK Uant^', during im. 

Dr. Wallace ot Colchester reared from one brood ) 

of Bouibji cjnthia. J 

Dr. Wallace raised, trom cocoonsot Boinbyx Pemji 

sent from China, during 1868 j 

Dr. Wallace raised, during i868 and ISttO, trora ( 
two lota of cocoons of Bombjx yamo-mai j 


109 
48 

133 
48 
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iroduced 



l3i7to 



So that in these eight ]ot« of cocoons and eggs, males w 
in excess. Taken together the proportion of males is ai 
females. But the numbers are hardly large enough to be trustworthy. 

On the whole, from these various sources of evidence, all pointing 
in the same direction. I infer that with most species of Lepidof^era, the 
inatnre males generally exceed the females in number, whatever the pro- 
portions may be at their Drst emergence from the egg. 

With reference to the other Orders ot insects, Ihave been able to 
collect very little reliable information. With the stae-beetle (Lueantu 
emmg) "the males »pi>ear to be much more numerous than the females : " 
but when, as Cornelius remarked during 1 867. an unusual number of 
these beetles appeared in one part of Germanv, the females apneared to 
exceed the males as six to one. With one of the Elatprida-, tno males 
■re said to be much more numerous than the females, and "two or three 
are often found united with one female:" so that here polTandry seems 
to prevail.'' With Siagonium (Staphylinidic), in which the males are 
furnished with horns, "the females are far more numerous than the 
opposite sex." Mr, Janson stated at the Entomological Society that 
the females of the bark-feeding Tomictia viltotu* are so coinmon as to 
be a plaKUe. whilst the males are so rare as to be hardly known. 

It is hardly worth while my ing anything abnnt the proportion of the 
■exes in certain species and even groups ot in«ecte, for the males nre 
unknown or very rare, and the females are parthonogenetic. that U, 
fertile without sexual union r examples of this are aftorded by several 
of the Cynipidte." In alt the gall-making Cynipids known to Mr. 

ce» of female Lucsntu, ib<<). p. SM. 
On the mnlo' of Lucanu* in Enttland. 
Weilwood. • Modern Ci»w of InivctH.' 
vol, 1. p. IBT. Un the tilagoniuDi, ibiit. 

P- m. 



■• Thia natomliKt has been im kind 
■> lo nmd me wimr rmult* fynm fhr- 
inor TBans in «hlph the fomolM 
■eomed to prepondenile ; but ao mnny 
nf tha ll|[iini» went alimatnt, lliaC I 
fhund it inipnuihle to labulata tliem. 
Gflntli«r'> ■ Reoord of Zoological 
,' 1807, p. am. Un the ex- 
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Wttlsh, the fem«)es are four or live liineH ta numt'roii.' hs Iho ntAles ; 
is, us he informs me, with tho gall-making L't'ciduniyiidw 
ifilera). Willi snine coirinion Bii^cies orSaw-llies (Ti^iilliivclinir) Mr. 

■*. Nuitli ha» n<ttK[l liundrvds ot spwiiuens from tarrn^ uf all sikcn. litit 
nu never rcftreU n singie mule; cu [he ulher haiiil. Curl is mvs,** that 
with certain 9p(N:iM(ALhnliit}. bred byhim, the mules wi-ri' k> [lie (emiUos 
ossixlo one; whilst csActljr the reverse occurred with thfiinituicinaects 
oF the same species caught in tbefielils. In the family of Uv<j>. Ilcrniann 
ftlQlter.** coileoted a large number of specimens of manv ti|iecie!s and 
reared others from the tocoons, «inl counted the seies. (le found that 
the mates of some species greatljr exceeded the females in nomber; in | 
others the reverse occurred ; anil in others the two seies were nearif . 
equaJ. Uut as in most caves the males einei^ from the cocoons beton , 
the feraalea. they are at the commencement of the breeding seaBoa pTM^ , 
ticnily in excess. MQIIer also obferved that the relative number of lb* 
two sexes in some species dilTered much in diSereul localities. But SB 
H. Mnller has himself remarked to me, these remarks must be reMived I 
with some caution, as one sex might more easily cscHpe observation thui I 
the other. Thus his brother Prilx Mailer has noticed in Brasil that tba 
two Hexes of the same species of bee sometimes freijucnt diffemit kind* ' 
of flowers. With respect to the Orthoptera, I know hardly anything ' 
alioDt the relative niiiuljer of the sexes ; KGrte," however, says that out ' 
of 500 locusts which he eiBmioed. the males were to the females ai _ . 
to six. With the Nouroptero. Mr. WaUh stal«s that in many, but by ' 
no means In all the species of the Odonatous fi^up. there is a greftt , 
overplus of males : in tne genus UeTierina, also, the males are general^ 
at least four times as numerons as the females. In certain species in 
the ^nus Gomphus the males are equally in excess, whilst in two other 
species, the females are twice or thrice as numerous as the males. In 
some European species of Psocus thousands of females may be collected 
without a single male, whilst with other specie« of the same genus both 
sexes are common.** In England. Mr. MacLachlan has captured bnn- 
dreils of the female Apatania muUebrii, but has never seen the mala ; 
and of Boretts hi/emalia only four or five males have been seen hBrcf 

With roost of these M>ecies (excepting the Tenth red iJia>) there is at 
present no evidence that the females are subject to parthenogeneefa; 
and thus we see how ignorant we are of the causes of tne apparent diB- 
crepaney in the proportion of tha two sexes. 

In the other classes of the Articulata I have t>cen able to collect still 
less information. With spiders, Mr. Blackwall, who ha» uarefullj at- 
tended to this class during many yeors, writes to me that the males from 
c habits are more commonly seen, and therefore appear 
This is actually the case with a few species; but ho 
mentions several species in six genera. it\ which tho females appear to 
be much more numerous than the males." The small size of the maJea 
in comparison with the females (a necuilnrity which is sometimes carried 

" ' — le degree), and their widely different BpjKarance, may « 

antes for their raritv in collections." 



for their rarity in collections." 



" ' Farm Inieots,' pp. ■(.'^-48. 

■"Anveniiune ilor Dirvlnschen 
Lohre Verb. d. n. V, Jahre. xxW.' 

■■'Die Btricli, Zug odcr Wiuider- 
heiwclireche,' 1X38, p. !iO, 

■■ ObBervaliana on N. American 

Neu™pWra.'hr H. Hsgen «ml H. D. _^ 

Wb1>)i. 'Pnw. EncRocl'hiladvlphia,' the niali 
Uot 1868, pp. 1(13, sag, 2a». 
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fniru iweiitj-oiie looJitlea, and KiDOD|;st theen he touiul only 319 m 
With some otLer forms (as Taiiais and CypriB), m EYitz MDller inti^rms 
me, tiiere is reason to believe tlutt the mBTeB are much shocter-liveil than 
tliti females; and this would uiplairi their suarcity, supposing the two 
sexes to be at first equal in number. On the other tinnd, MQIIer has 
invariably token fkr more males than females of the Diast^lidai and of 
Cypridinu on the shores of Brazil: thus with a species in the latter 
genus, S3 specimens caught the same dny included 57 molds', but he 
suggests that this preponile ranee may he due to some unknown differ- 
ence in the habits et the two sexes. With one of the higher Brazilian 
ciabs, namely a Uelasimus, Frjlz MOller found the males to be more 
numerous than the females. According tn the krge es[ierience of Mr. 
C. Spenee Bate, the reverse seems to be the case with six common British 
cralK', the names of whieh he has given nic. 

The proportion of the stJ-es in reladon to natural sehdion. 

There is reason to suspoL't that in some eases man has 
by selection indirectly intiuenced his own sex-producing 
powers. Certain women tend to produce during their whole 
lives more cliildren of one sex than of the other: and tlio 
same holds good of many animals, for instance, cows and 
horses; thus Mr. Wright of Yelderslcy House informs me 
that one of hia Arab marcs, though put seven times to dif- 
ferent horses, produced seven fillies. Though I have very 
little evidence on this head, analogy woidd lead to the be- 
lief, that the tendency to produce either sex would be in- 
herited like almoBt every otlier peculiarity, for instance, that 
of producing twins; and concerning the above tendency 
a good authority, Mr. J. Downing, has communicated tn 
me facts which seem to prove that this does occur in certain 
families of short-hom cattle. Col. Marshall"* has I'ecently 
found on careful examination that the Todaa, a hill-tribe 
of India, consist of 112 males and 84 females of all ages — 
that is in a ratio of 133.3 males to 100 females. The Todas, 
who are polyandrous in their marriages, during former times 
invariably practised female infanticide; but this practice 
has now bwn discontinued for a considerable period. Of 
' the children bom within late years, the males aro more 
numerous than the females, in the proportion of 124 to 100. 
Colonel Marshall accounts for this fact in the following 
ingenious manner. " Let us for the purpose of illustration 
take three families as representing an average of the entire 

P. Csmbridire, as qiiolijd in 'Qusr- •* ' Bi-It. lur Purtlionogenesiii.' p.lTA 
lerty Journal of Soiunoe,' IBflS, pime "'The Todw,' 1871, pp. 100, 111, 
421. 184, 196. 
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tribe; saj that one mother gives birtli to six daughters and 
no song; a second mother has etx sons only, whilst the third 
mother has tliree sons and three daughlera. The first 
mother, following the triba] custom, destroys four daughters 
and preserves two. The second retains her six sons. The 
third kills two daughters and keejw ouc. as also her three 
sous. We liave then from the three families, nine sons and 
three daughters, with which to continue the breed. But 
whilst the males belong to famlliee in which the tendency 
to produce sons is great, the female are of those of a COD- 
verse ineUpatiou. Thus the bias strengthens with eaqh gen- 
eration, until, as we lind, families grow to have habitually 
more sons than daughters." 

That this result would follow from the above form of 
infanticide seems almost certain; that is if we assume that 
a sex-producing tendency is inherited. But as the above 
numbers are so extremely scanty, I have searched for addi- 
tional evidence, but cannot decide whether what 1 have 
found is trustworthy; nevertheless the facts are, perhaps, 
worth giving. The Maories of New Zealand have long prac- 
tised infanticide; and Mr. Fenton" states that he "has 
met with instances of women who have destroyed four, b 
and even seven children, mostly females. However, the uni- 
versal testimony of those best qualified to judge, is c 
elusive that this custom has for many years been almost 
extinct. Probably the year 1835 may be named as the period 
of its ceasing to esist." Now amongst the New Zealanders, 
as with the Todus, male births are considerably in exceas. 
Mr. Fenton remarks (p. 30). " One fact is certain, although 
the exact period of the commencement of this singular c 
dition of the disproportion of the sexes cannot be demon- 
stratively fixed, it is quite clear that this course of decrease 
was in full operation during the years 1830 to 1844, when 
the non-adult population of 1844 was being produced, and 
has continued with great energy up to the present time." 
The follow statements are taken from Mr. Fenton (p. 86), 
but as the numbers are not large, and as the eensus was not 
accurate, uniform results cannot be expected. It should 
be borne in mind in this and the following cases, that the 
normal state of every population is an excess of women, at 
least in all civilised countries, chiefly owing to the greater 
mortality of the male sex during youth, and partly to acci- 
dents of all kinds later in life. In 1858, the native popn- 

I* > Aboriginal iDbaHunU of New Zeklaod; OoToramant Report,' ISfil, p. 
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lation of New Zealand was estimated as consiBtiiig of 31,667 
males and 24,a03 females of all ages, that m in the ratio of 
130.3 males to 100 furaaleB. But during this same year, 
and in certain limited districts, the numbers were ascertained 
with much care, and the males of all ages were here 753 and 
the females 016; that is in the ratio of 122.2 males tu 100 
females. It is more important for us that during this same 
year of 1858, the non-adull males within the same district 
were found to be 178, and the non-atluU females 142, that is 
in the ratio of 125.3 to 100. It may be added that in 1844, 
at which period female infanticide had only lately ceased, 
the non-adull males in one district were 281, and the non- 
adull females only 194, that is in the ratio of 144.8 males to 
100 females. 

In the Saiidwieli Islands, the males exceed the females 
in number. Infanticide was formerly practised there to a 
frightful extent, but was by no means confined to female 
infants, as is shown by Mr. Ellis," and as I have been in- 
formed by Bishop Staley and the Rev. Mr. Coan. Never- 
theless, another apparently trustworthy writer, Mr. Jarves,"^ 
whose ol)9enation8 apply to the whole archipelago, re- 
marks; — " Numliers of women are to be found, who con- 
fess to the murder of from three to six or eight children," 
and he adds, " females from being considered less useful 
than males were more often destroyed." From what is 
known to occur in other parts of the world, this statement 
is probable; but must be received with much caution. The 
practice of infanticide ceased about the year 1819, when 
idolatry was abolished and missionaries settled iu the Islands, 
A careful census in 1839 of the adult and taxable men and 
women in the island of Kauai and in one district of Oahu 
(Jarves, p. 404), gives 4723 males and 3776 females; that is 
in the ratio of 125.08 to 100. At the same time the number 
of males under fourteen years in Kauai and under eighteen 
in Uahu was 1797, and of females of the same ages 1429; 
and here we have the ratio of 125.75 males to 100 females. 

In a census of all the islands in 1850,°' the males of all 
ages amount to 3f!,272, and the females to 33,128, or as 
109,49 to 100. The males under seventeen years amounted 
to 10,773, and the femalen under the same age to 9593, or 
U 112.3 to 100. From the census of 1872, the proport.ion of 

•• -ITamtlve oft Tour through lit- « Thii is gWan in the Gev. II T. 

wiii,' I8g8. p. 388, ChceVBT's ' Life in tho Sandwich I«l- 

•"HiptoryoftheSuidwIehliluida,' and*,' IS6I, p, 371. 
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males of all ages (including half-cast c>s) to femaU-s, is as 
125,36 to 100. It must be bonie in mind that all these re- 
turns for thti Sandwich Istande give ihe pnijionion of liv- 
ing males to living feinalee, and not of the births; and judg- 
ing from ult civilised countries the proportion iif males 
would have been considerably higher if the numbers had 
referred to births."* 

From the several foregoing cases we have some reason 
to believe that infanticide practised in the manner above 
explained, tends to make a male-producing race; but 1 am 
far from supposing that this practice in the case of man, 
or some analogous process with other species, has been the 
sole determining cause of an excess of males. There may 
Ik some unknown law leading to this result in decreasing 
races, which have already become somewhat infertile. Be- 
sides the several causes previously alluded to, the greater 
facility of parturition amongst savages, and the less conse- 
quent injury to their male infants, would tend to increase 
the projiortion of live-Iwm males to females. There does 
not, however, seem to be any necessary connection lietween 
savage life and a marked excess of males; that is if we may 
judge by the character of the scanty otTspring of the lately 
existing Tasnianians and of the crossed oflspring of the 
Taliitians now inhabiting Norfolk Island. 



" Dr. CoullBT, in daicriliing [' Jour- 
nal R. Of«i^ph. SoaV ''ol V, ISSIV, p-. 
fiTl Ihe SUM of CHliromm nbout tlio 
ymr 1830, aAfti tliu the nMivn, ra- 
olumed bj the Sptaish mueioiuirie&i 
h*v« neviy all pemLed,Dr Bro perish- 
ing, althotiKh wall trulM, not driven 
from tlieir native land, and kept IVdiu 
the lue of ipirita. He aUri bates tliiai, 
in great pirt, to the undoubted fact thu 
tliB men itreatly exraed the wonien in 
number; buthedocanoikoowwbeih- 
er thla is duo to a rnilure nf remale 
offiniriDj;. nr to more fcmalee dving 
during cerly voulh. Tbe latter alter- 
nntlii'v, ni'ioroiog to all analogy, i* 
very impMhnhlu. He adds that '• In- 
raiitioidf. properly ao callad, is not 
cuniiiKiii, lliiiugh vary frequeot re- 
Murw is ha.1 to alwrUon?' If Dr. 
Coullor is twrreot about infanticide, 
thia caas cannot bo advanced <n nup- 
port of Colonel Harsh alt's viev. 
Kroiu Ihe rapid iln'rease of the re- 
cbiimod natives, we may auapctt Ibat, 
at In the caso* lately given, their fer- 
tility haa 1>ecn diininielied from 
Chaii^ bahita of life, 
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, _ famale puppii_ „._ 

ed than males, Juat aa with Ihv 
I Infants. Mr. Cuppica aiaiiTW 
10 that Ihia is uBual wiiG Scotch dear- 
hounda. Unfortunately. I know noth- 
ing of tbe prDportion of tbe sezea in 
any breed, oxwptinE irrcyhounda, and 
there the male unhtaretotbefatiialtB 
aa tlO 1 to lOO. Now from enqniitea 
made fWini many breeders, it seenia 
tliatthe femaiea are in some Teapeota 
more ealocmBd. though otherwiaa Iroa- 
blevomc; and it does not a|^ioarthU 
tbe fmnale puppies nf the Mal-br*d 
d(^ are tystematiuBlly doamnred 
more than the males, thougb thia doa 
soinoiimos take plnoe to a timitad ex- 
tent. Tbcrcfore I amunable to<](«id« 
whether we can, on the aboya princf- 
p!es. awoQnt for the preponderallOB of 
male birtliB in greyhounds. On tba 
other hand, we have seen that with 
■, cattle, and nhocp. 
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As llie males and ftnialos nf iiian\ animals differ «oine- 
wliat in liabitB and are exposed in ditrennt degrees to dan- 
ger, it is prolmble lliat iii many ca*its more of one ses than 
of Ibe other are habituallv de'^trojed But as far as 1 can 
trace out the eom plication of luusl'* an indi sen minute 
though large destruction. of either sex would not tend to 
modify the aex-produi;ing power of the spet'Ies. With strict- 
ly social animals, such as bees or ants, which produce a vast 
number of sterile and fertile females in comparison with 
the males, and to whom this preponderance is of paramount 
importance, we can see that those communities would flour- 
ish best which contained females having a strong inherited 
'tendency to produce more and more females; and in such 
cases an unequal sex-producing tendency would be ulti- 
mately gained through natural selection. With animals 
living in herds or troops, in which the males come to the 
front and defend the herd, as with the bisons of North 
America and certain baboons, it is'conceivable that a male- 
producing tendency might be gained by natural selection; 
for the individuals of the better defended herds would leave 
more numerous descendants. In the case of mankind the 
advantage arising from having a preponderance of men in 
the tribe is supposed to be one chief cause of the practice of 
female infanticide. 

In no case, as far as we can see, would an inherited tend- 
ency to produce both sexes in equal numbers or to produce 
one sex in excess, he a direct advantage or disadvantage to 
certain individuals more than to others; for instance, an 
individual with a tendency to produce more males than fe- 
males would not succeed better in the battle for life than 
an individual with an opposite tendency; and therefore a 
tendency of this kind could not be gained through natural 
selection. Nevertheless, there are certain animals (for in- 
stance, fishes and cirripedes) in which two or more males 
appear to be necessary for the fertilisation of the female; 
and the males accordingly largely preponderate, but if Is 
by no means obviou."! how this male-producing tendency 
could have been acquireil. I formerly thought that when 
a tendency to produce the two sexes in equal numlmrs was 
advantagpouf to Ihe speciep, it would follow from natural 
Beleetion. but I now see Ihat Ihe whole problem is so intri- 
cate that it is safer to leave its solution for t!ie future. 
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CHAPTER IX. 

SECONDARY SEXUAL CHARACTERS IN THE LOWER 0LAS8B8 

OF THE ANIMAL KINGDOM. 

These charactera absent in the loweftt cla^aes— Brilliant eoloura— Holluacft — 
Annelidft — Crustacea, secondary sexual characters strongly developed ; 
dimorphistn ; colour; characters not acquired before maturity— SpidetBi 
aexual colours of; stridulation by the males— My riapoda. 

With animals belonging to the lower classes, the two 
sexes are not rarely united in the same individual, and there- 
fore secondary' sexual characters cannot be developed. In 
many cases where the sexes are separate, both are perma- 
nently attached to some support, and the one cannot search 
or struggle for the other. Moreover it is almost certain that 
these animals have too imperfect senses and much too low 
mental powers, to appreciate each other's beauty or other 
attractions, or to fool rivalrv. 

llonce in these classos or sub-kingdoms, such as the 
Protozoa, Ccelenterata, Eoliinodonnata, Scolecida, second- 
ary sexual characters, of tho kind wliicli wo have to con- 
sider, do not occur; and tliis fact agrees with the belief 
that such characters in tho higher classes have been ac- 
quired through sexual selection, which (lo])onds on the will, 
desire, and choice of either sex. Nevertheless some few ap- 
parent exceptions occur; thus, as I hoar from Dr. Baird, 
the males of certain Entozoa, or internal jmrasitic worms, 
differ slightly in colour from the females; but we have no 
reason to suppose that such dilTeronces have been augmented 
through sexual selection. Contrivances by which the male 
holds the female, and which are indispensable for the propa- 
gation of the species, are indo])ondont of sexual selection, 
and have ]>eon acquired through ordinary selection. 

Many of the lower animals, whether herma]>hrodite8 or 
with separate sexc^, are ornamented with the most brilliant 
tints, or are shaded and striped in an elegant manner; for 
instance, many corals and sea-anemones (Actiniae), some 
jolly-fish (Medusa*, Porpita, &c.), some Planaria?, many star- 
fishes, Echini, Ascidians, &c.; but wo may conclude from 
the reasons alreadv indicated, namolv, the union of the 
two sexes in some of these animals, the permanently affixed 
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condition of others, and the low mental powers of all, that 
such colours do not serve as a sesual attraction, and have 
not been acquired through sexual selection. It should be 
borne in mind that in no case have we sutEcient evidence 
that coJoUFB have been thus acquired, except where one 
Bex is much more brilliantly or conspicuously coloured than 
the other, and where there is no difference in habits between 
the sexes sufficient to account for their different colours. 
But the evidence is rendered as complete as it can ever be, 
only when the more ornamented individuals, almost always 
the males, voluntarily display their attractions before the 
other sex; for we cannot believe that such display is use- 
less, and if it be advantageous, sexual selection will almost 
inevitably follow. We may, however, extend this conclu- 
sion to both sexes, when coloured alike, if their colours are 
plainly analogous to those of one sex alone in certain other 
species of the same group. 

How, then, are we to account for the beautiful or even 
gorgeous colours of many animals in the lowest classes? It 
appears doubtful whether such colours often serve as a pro- 
tection; but that we may easily err on this head, will be 
admitted by every one who reads Mr. Wallace's excellent 
essay on this subject. It would not, for instance, at first 
occur to any one that the transparency of the Medusie, or 
jelly-fish, is of the highest service to them as a protection; 
but when we are reminded by Hackel that not only the 
medusK, but many floating mollusca, crustaceans, and even 
small oceanic fishes partake of this same glass-like appear- 
ance, often accompanied by prismatic colours, we can hardly 
doubt that they thus escape the notice of pelagic birds and 
other enemies. M. Giard is also convinced ' that the bright 
tints of certain sponges and ascidians serve as a protection. 
Conspicuous colours are likewise beneficial to many animals 
as a warning to their would-be devourers that they are dis- 
tasteful, or that they possess some special means of de- 
fence; but this subject will be discussed more conveniently 
hereafter. 

We can, in our ignorance of most of the lowest animals, 
only say that their bright tints result either from the chemi- 
cal nature or the minute structure of their tissues, inde- 
pendently of any benefit thus derived. Hardly any colour 
is finer than that of arterial blood; but there is no reason to 
suppose that the colour of the blood is in itself any advan- 

■ < Archives de Zoolog. Expit.,' (JcL IBTS, p. 568. 
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tage; and though it adds to the beauty of the maiden's 
cheek, no one will pretend that it has ])eon acquired for this 
purpose. So again with many animals, especially the lower 
ones, the bile is richly coloured; thus, as I am informed 
by Mr. Hancock, the extreme beauty of the EolidsB (naked 
sea-slugs) is chiefly due to the ])iliary glands being seen 
through the translucent integuments — this beauty being 
probably of no service to these animals. The tints of the 
decaying leaves in an American forest are descril>ed by every 
one as gorgeous; yet no one supposes that these tints are 
of the least advantage to the trees. Bearing in mind how 
many substances closely analogous to natural organic com- 
pounds have been recently formed by chemists, and which 
exhibit the most splendid colours, it would have been a 
strange fact if substances similarly coloured had not often 
originated, independently of any useful end thus gained, 
in the complex laborator}' of living organisms. 

The sub-kingdom of the MoUusca. — Throughout this great, 
division of the animal kingdom, as far as 1 can discover, 
secondarv sexual characters, such as we are here consider- 
ing, never occur. Nor could they ho expected in the three 
lowest classes, namclv, in the Ascidians, Polyzoa, and 
Brachiopods (constituting the ^lolhiscoida of some authors), 
for most of these animals are permanently ailixed to a sup- 
port or have their sexes unitecl in the same individual. In 
the Lamellibranchiata, or bivalve shells, hermaphroditism 
is not rare. In the next higher class of the Gasteropoda, 
or univalve shells, the sexes are either united or separate. 
But in the latter ease the males never possess special organs 
for finding, securing, or charming the females, or for fight- 
ing with other males. As 1 am informed by Mr. Gwyn 
JelTreys, the sole external difference between the sexes con- 
sists in the shell sometimes dilfering a little in form; for 
instance, the shell of the male })eriwinkle {Liftoritia Uitofea) 
IS narrower and has a more elongated spire than that of the 
female. But differenees of this nature, it may be presumed, 
are directly connected with the act of reproduction, or with 
the develo])ment of the ova. 

The Gastero])oda, though cai)ahle of locomotion and 
furnished with im])erfeet eyes, do not a])pear to be endowed 
with suilicient mental powers for the menihers of the same 
sex to struggle together in rivalry, and thus to acquire sec- 
cmdary sexual characters. Nevertheless with the ]>ulmonif- 
erous gasteropods, or land-snails, the pairing is preceded by 
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courtship; fnr these aninmis, though hprniniihrotiites, are 
compelled hy their strurtiire to ])air together, Agassiz re- 
markB,' " Quiconque a eu roci^aaion d'obaerver lea amours 
des Uma<;onB, ne saurait niettre en doute la seduction de- 
ployee daiis les monvemenls ft les allures qui preparent et 
accomplisseut ie double embrassement de cgb hermaphro- 
dites."' These animals appear abo susceptible of some de- 
gree of permanent 'atlachnient: an accurate observer, Mr. 
Lonsdale, informs me that he placed a pair of land-snails 
{Helix pomalia), one of which was weakly, into a small and 
ill-providL'd garden. After a abort time the strong and 
healthy individual disappeared, and was traced by its track 
of slinie over a wall into an adjoining well-stocked garden, 
Mr. Lonsdale concluded that it liad deserted its sickly mate; 
but after an absence of twenty-four hours it returned, and 
apparently communicated the result of its successful ex- 
ploration, for both then started along the same track and 
disappeared over the wall. 

Even in the highest class of the MoUuaca, the Cephalop- 
oda or cuttlefishes, in which the sexes are separate, second- 
ary sexual characters of the present kind do not, as far as I 
can discover, occur. This is a surprising circumstance, aa 
these animals possesa highly-developed sense-fjrgans and have 
considerable mental powers, as will he admitted by every 
one who has watched their artful endeavours to escape from 
an enemy.' Certain Cephalopoda, however, are character- 
ised by one extraordinary sexual character, namely that the 
male element collects within one of the arms or tentacles, 
which is then cast off, and clinging by its aucking-diaes to 
the female lives for a time an independent life. So com- 
pletely dnea the cast-off arm resemble a separate animal, that 
it was dewnbed by Cuvier as a parasitic worm under the 
name of Ilertorolyle. But this marvellous structure may 
he classed as a primary' rather than as a secondary sexual 
uharacter 

Although with the MolluBca Ecxual selection does not 
seem to ha\e come into play; yet many univalve and hival.ve 
shells, such as volutes, cones, scallops, &e., are beautifully 
coloured and shaped. The colours do not apj>ear in most 
cases to l)e of any use as a protection; they are probably 
the direct result, as in the lowest classes, of the nature of 
the tissues; the patterns and the sculpture of the shell de- 
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pending on its manner of growth. The amount of light 
seems to be influential to a certain extent; for although, 
as repeatedly stated by ^Ir. Gwyn Jeffreys, the shells of 
some species living at a profound depth are brightly col- 
oured, yet we generally see the lower surfaces, as well as the 
parts covered by the mantle, less highly-coloured than the 
upper and exposed surfaces.* In some cases, as with shells 
living amongst corals or brightly-tinted sea-weeds, the bright 
colours may serve as a protection.* But that many of the 
nudibranch mollusca, or sea-slugs, are as beautifully coloured 
as any shells, may be seen in ^lessrs. Alder and Hancock's 
magnificent work; and from information kindly given me 
by Mr. Hancock, it seems extremely doubtful whether these 
colours usually serve as a protection. With some species 
this ymy be the case, as with one kind which lives on the 
green leaves of alga\ and is itself bright-green. But many 
brightly-coloured, white, or otherwise consjucuous species, 
do not siH»k concealment; whilst again some equally con- 
spicuous species, as well as other dull-coloured kinds, live 
under stones and in dark recesses. So that with these nudi- 
branch molluscs, colour ap])arently does not stand in any 
close relation to the nature of the ])la(es which they inhabit. 
These naked sea-slu^s are hermaphrodites, yet they pair 
together, as do land-snails, many of which have extremely 
j>retty shells. It is conceivahlo that two hermaphrodites, 
attracted by eacli other's greater h(»auty, might unite and 
leave oiTspring which would inherit tlieir parents' greater 
beauty. But with such lowly-organised creatures this is 
extremely improl)al)le. Nor is it at all obvious how the 
offspring from the more beautiful pairs of hermaphrodites 
would have any advantage over the offspring of the less 
beautiful, so as to increase in number, unless indeed vigour 
and beauty generally coincided. We have not here the case 
of a number of males ])ecoming mature Ix^fore the females, 
with the more beautiful males seleeted by the more vigorous 
females. If, indeed, brilliant colours were beneficial to a 
herma])hro(lite animal in relation to its general habits of 
life, the more brightly-tinted individuals would succeed best 
and would increase in number; but this would be a case of 
natural and not of sexual selection. 

*I have i^iven C* Oeolog. ()b«erva- foni^ed by the Holution of triturated 

tions on Voloanio iKlnmls,' 1844, ]>. r)3» 8oa-f*holIs! 

a ouriouH instance of the inHucnou of » Dr. Morso lia.s hitcly discusfKHl thi« 

liffht on the colours of a frontlcwccnt Hubject in his paper on the Adaptive 

incrustation, deposited by the surf on Coloration of Mollusca, * Proc. Boston 

the coa.st - rocks of Ai^ccnsion, and Soc. of Nat Uist.' vol. xiv., April, 1^1. 
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Sub-hingdom of llir Vermes; Class, Atinelida {or Sea- 
v^orms). — In tliis class, altliough the sexee, when seiwrate, 
Bometimes differ froiti each other in characters of such im- 
portance that they have been placed under distinct genera 
or even families, yet the differences do not seem of the kind 
which can be safely attributed to sexual selection. Theso 
animals are often beautifully coloured, but as the sexes do 
not differ in this respect, we are but little concerned wnth 
them. Even the Nemertians, though so lowly organised, 
" vie in beauty and variety of colouring with any other 
group in the invertebrate series;" yet Dr. Mcintosh" can- 
not discover that those colours are of any service. The 
eedentary annelids become duller-coloured, according to 
M. Quatrefages,' after the period of reproduction; and this 
1 presume may be attributed to their less vigorous condi- 
tion at that time. All these worm-like animals apparently 
stand too low in the scale for the individuals of either sex 
to eiert any choice in selecting a partner, or for the indi- 
viduals of the same se.x to struggle together in rivalry. 

Sub-kingdom of (he Artkropoda; Class, Crustacea. — In 
thifl great class we first meet with undoubted secondary sex- 
ual characters, often developed in a remarkable manner. 
Unfortunately the habits of crustaceans are very imperfectly 
known, and we cannot explain the uses of many structures 
peculiar to one sex. With the lower parasitic species the 
males are of small size, and they alone are furnished with 
perfect swimming-legs, antenme and sense-organs; the fe- 
males being destitute of these organs, with their bodies often 
consisting of a mere distorted mass. But these extraordi- 
nary differences between the two sexes are no doubt related 
to their widely different habits of life, and consequently 
do not concern us. In various crustaceans, belonging to 
distinct families, the anterior antenna? are furnished with 
peculiar thread-like bodies, which are believed to act as 
smell ing-organs, and these are much more numerous in the 
males than in the females. As the males, without any un- 
usual development of their olfactory organs, would almost 
certainly be able sooner or later to find the females, the 
increased number of the amelling-t breads has probably been 
acquired through sexual selection, by the better provided 
males having been the more suucessful in finding partners 
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and in producing offspring. Fritz Miiller has described a 
remarkable dimorphic Eiieties of Tanais, in which the male 
is represented by two distinct forms, which never graduate 
into each other. In tlie one form the male is furnished 
with more numerous smell in g-throads, and in tbe other 
form with more powerful and more elongated ehelse or 
pincers, which sen'e to hold the female. Fritz Jluller sug- 
gests that these differences between the two male forms of 
the same species may have originated 
certain individuals having varied 
in the number of the smell ing-th reads, 
whilst other individuals varied in the 
shape and size of their chela? ; so that 
of the former, those which were best 
able to find the female, and of the 
lalter, those which were best able to 
hold her, have left the greatest num- 
ber of progeny to inherit their re- 
\ spective advantages.* 

In Bome of the lower crustaceans, 
the right anterior antenna of the male 
dilTiTs greatly in structure from the 
loft, the hitler rcwmbling in its Sim- 
ple tiipering joints tht' antt^nnie of tlie 
fenialc. in t!ic male the mo<lificd 
antenna is either swcilk'n in the mid- 
dit' or angularly bent, or converted 
(/ig. -tl into an elegant, and sonic- 
tinus wonderfully complex, prehensile 

orgiin." It serves, as I hear from Sir 

"^-inliTfram'SKUn"" J- I'"'''''"-'];, to hold the female, and 
n. PanofriBhtnineriornn- f"'' t^'i^ Same purjiosc one of the two 
a"''"i^'iisiC'l>r'«>r"''* posterior legs (b) on the same side of 
6. Pnsi^rinrpBir.'.tuiuradc the body is eonvcrliHl into a forceps, 
e. DHWof "emnie. I" anntlier family the inferior or pos- 

terior antenna' are "curiously zig- 
zagged " in the males alone. 

In the higher crustaceans the anterior legs are developed 
into chelie or pincers; and these are generally larger in the 

»' Facta sod Anrumcnta for Dam-ln,' M air. of K»t, Hint.' vnl. li. 18SS, pi. i. 

Enjlinh tmndlut. isan. p.20. Sou tlio ■ndi.; and vol.xii. (18SS) r'- vii. See 

pmvinug disoiisHion on the oirnctorr alwi Lubbot'k In *Tnin««rt- Ent. 800.' 

tlirpflcK Sar» has dmcribed n boiiig- vnl. iv. new wri™. IBSB-IWS. p, ft 

what analoeoua cnse (an quol«d iti ' .Va- Wiih rcKpret to the .iffianK"! antcnno 

ture,'1870.p.4MiinaNo™«tiancrua- mentioned hfilow, Be« Frifi Moller, 

tappan, tho /^inro/mrWn njff«?». 'Faetn am" " - — . . 

•SooSirJ. Lutiboek in -AnualBand leep, p, 40, 
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[ male than in the female, — 60 much so tliat the market value 
[ of the male edible crah {Cancer paijurus), according to Mr, 
C. Spenci! Bate, is live times as (jreat as that uf the female. 
In many species the chela* are of unequal size on the oppo- 
Bite side of the body, the riglil-hand one !«ing, as 1 am 
informed by Jlr. Bale, generally, though not invariably, 
the largest. This inequality is also often much greater 
in the male than in the female. The two chela< of tlie male 
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often differ in structure (figs, 5, G, and 7), the amaller one 
resemhling that of the female. What advantage is gained 
by their inequality in size on (he opposite sides of the body, 
and by the inequality being muiOi greater in the male than 
in the female: and why, when they are of equal size, both 
are often much larger in the male than in the female, is not 
Itnown. Ad I hear from Mr. Bate, the chelte are aometimea 
of such length and aize that they cannot possibly he used 



for carrying food to the mouth. In the males of certain 
fresh-watur prawns (PBljenionl the ripht Wg is actually 
longer than the whole botly." The great size of the one leg 
with its chetffi may aid the male in fighting with his rivals; 
but this will not account for their inequality in the female 
on the opposite sides of the body, in (lelusimus, according 
to a statement quoted by Milne-Edwards," the male and 
the female lire in the same burrow, and this shews that they 
pair: the male closes the mouth of the burrow with one of 
its chela?, which is enormously developed; so tliat here it 
indirectly serves as a means -of defence. Their main use, 
however, is probably to seize and to secure Uie female, and 
this in some instances, as with Gammarus, is known to be 
the case. The male of the hermit or soldier crab (Pagunu) 
for weeks together, carries about the shell inhabited by the 
female," The sexes, bnwtver, of the common shore-crab 
(Corcinus mfetms), as Mr. Bate informs me, unite directly 
after the female has moulted her hard shell, when she is bo 
soft that she would be injured if seized by the strong pincers 
of the male; but as she is caught and carried about by 
the male before moulting, slie could then be seized with 
impunity. 

I'>itz Miiller states that certain species of Melita are dis- 
tinguished from all other amphipods by the females having 
" the coxal lamellie uf the penultimate pair of feet produced 
into hook-like processes, of which the males lay hold with 
the bauds of the first jiair." The development of these hook- 
like processes has probably followed from those females 
which were the most securely held during the act of repro- 
duction, having left the largest number of olTspring. An- 
other Brazilian amphipod {Orcheslin Darwinii, fig. 8) pre- 
sents a case of dimorphism, like that of TanaJs; for there 
are twd male forms, which differ in the structure of their 
chelfp." As either chela would certainly suffice to hold 
the female, — for both are now used for this purpose, — the 
two male fonns probably originated by some having varied 
in one manner and some in another; both forms having de- 
rived certain special, but nearly equal advantages, from their 
differently shaped organs. 

■• See R papar b; Mr. C. Spence B&le. " ' Hiat. SiL dm Cnut' lorn. 11. 18*7, 

*ith flgurea, in 'Prnu. Zoolog. Soc,' p. fiO. 

ISflB, p. SIS; BQdon the nonipDolsture " Mr. C, Spenoe BUe, ' Brit Anoo, 

afthe senus. ibiil. p.585. lamireittly Fourth Keuort on Che Fauna of S. 

indsbted to Mr. Sptnoe Batu rorneairly Devon.' 

■Illhe »bove BtaMnienU with reupwt " Krili Moller, 'FkpW and AigU' 

to the obel* of the blgher cnutaceaiu. ineDtn for Darwin,' 186^, pp. SS-iS. 
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It is not known that male crustaceans figlit together for 
the possession of the females, hut it is probably the cose; 
for with most animals whon the male ia larger than the 
female, he seems to owe his greater size to bis ancestors 
having fought with other males during many generations. 
In most of the orders, especially in the highest or tlie 




Bhowing ihe differentlr-con- 



Braehyura, the male is larger than the female; the para- 
aitic genera, however, in which fhc sexes fnilow different 
habits of life, and most of the Entomoflraca must be ex- 
cepted. The rholip of many cnistaceans are weapons well 
adapted for fighting. Thiia when a Devil-crab {Portunua 
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puher) was seen by a son of Mr. Bate fighting with a Car-- 
cinus mcenas, the latter was soon thrown on its back^ and 
had every limb torn from its body. When several males of 
a Brazilian Gelasimus, a si^ecies furnished with immense 
pincers, were placed together in a glass vessel by Fritz Mul- 
ler, they mutilated and killed one another. Mr. Bate put 
a large male Carcinus rturnas into a pan of water, inhabited 
by a female which was paired with a smaller male; but the 
latter was soon dispossesstKl. ^Ir. Bate adds, *' if they fought, 
the victory was a bloodless one, for I saw no wounds.'* This 
same naturalist separated a male sand-skipi>er (so common 
on our sea-shores), Gammarus marinus, from its female, 
both of whom were imprisoned in the same vessel with 
many individuals of the same si)ecies. The female, when 
thus divorced, soon joined the others. After a time the 
male was put again into the same vessel; and he then, after 
swimming about for a time, dashed into the crowd, and 
without any fighting at once took away his wife. This fact 
shews that in the Amphipoda, an order low in the scale, the 
males and females recognise each other, and are mutually 
attached. 

Tlie mental ])owors of tlie (Vustacoa are probably higher 
than at first sight apj)cars ])rol)al)le. Any one who tries to 
catch one of the shorc-crahs, so coimnon on tropical coasts, 
will perceive how wary and alert they arc. There is a large 
cmh (lUrfjus hilnt), found on coral islands, which makes a 
thick bed of the ])ickcd fibres of the cocoa-nut, at the bottom 
of a deep burrow. It feeds on the fallen fmit of this tree 
by tearing off tlie husk, fibre by fibre; and it always begins at 
that end where the three eye-like de[)ressions arc situated. It 
then breaks through one of these eyes ])y hammering with its 
heavy front ])incers, and turning round, extracts the albumi- 
nous core with its narrow posterior pincers. Hut these actions 
are probably instinctive, so that they would be performed 
as well by a young animal as by an old one. Tiie following 
case, however, can hardly be so considered: a trustworthy 
naturalist, Mr. (lardner,^* whilst watching a shore-crab 
(Gelasimus) making its burrow, threw some shells towards 
the hole. One rolled in, and three other shells remained 
within a few inches of the mouth. In about five minutes 
the crab brought out the shell which had fallen in, and 
carried it awav to a distance of a foot; it then saw the 
three other shells lying near, and evidently thinking that 

»* ' Travels In the Interior of Brazil,' nal of Resenn'hcH,' p. 4^.3, an account of 
1846,p. HI. Ihavogiven,ioiny ^ Jour- the habitd of the BirgUB. 
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they might likewise roll in, carried them to the apot where 
it had laid the liret. It would, 1 think, be difficult to dis- 
tinguish this act from one performed hy man hy the aid 
of reason. 

Mr. ISttte does not know of any well-marked case of dif- 
ference of colour in tlie two aexos of our British cruataccans, 
in which resjwct the sexes of the liigher animals so often 
differ. In some cases, however, tlie males and femalea dilTer 
slightly in tint, but Mr. Bate thinks not more than may be 
accounted for by their different habits of life, sueh as by 
the male wandering more about, and being thus more ex- 
posed to the light. Dp. Power tried to distinguish by colour 
the sexes of the several species which inhabit the Mauritius, 
but failed, except with one species of Squiilu, probably 
S. slglifera, the male of which is described as being " of 
a beautiful bluish -green," with some of the appendages 
cherry-red, whilst the female is clouded with brown and 
grey, " with the red about her much lesfe vivid than in the 
male," " In this ease, we may suspect the agency of sexual 
selection. From M. Bert's observations on Daphnia, when 
placed in a vessel illuminated by a prism, we have reason 
to believe that even the lowest crustaceans can distinguish 
colours. With Saphirina (an oceanic genus of Entomos- 
traca), the males are furnislied with minute shields or cell- 
like bodies, which exhibit l)eautiful changing colours; these 
are absent in the females, and in both sexes of one species." 
It would, however, be extremely rash to conclude that these 
curious organs serve to attract the females. I am informed 
by Frit?. Miiller, that in the female of a Brazilian speeies of 
GelaBimus, the whole body is of a nearly uniform greyish- 
brown. In the male the jwsterior part of the cephalo-t borax 
ia pure white, with the anterior part of a rich green, shading 
into dark brown; and it is remarkable that these colours 
are liable to change in the course of a few minutes — the 
white becoming dirty grey or even black, the green " losing 
much of its brilliancy." It deserves especial notice that the 
males do not actjuire their bright colours until they become 
mature. They appear to be much more numerous than the 
females; they differ also in the larger size of their cheJie. 
In eome species of the genus, probably in all, the sexes pair 
and inhabit the same burrow. They are also, as we have 
Been, highly intelligent animals. From these various con- 

» Mr. Cli. TtofOT. in ' Proc, Zooliia. '• CUiw, • Pin freilebenden Copepo- 
Sno.' isnn. p. K. i nin indublod to Mr. doa,' ISflS, > " 
BbU tor Dr. Po' 
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Eideratione it geeras probable that the male in tbie flpeoies I 
Iiaa become gaily oruamcnted in order to attract or excite | 
tliu female. 

It has just been stated that the male tielasimiis does not 1 
acquire his couspicuous colours until mature and nesrt; 
ready to breed. This e^ems a general rule in the whole i 
class in respect to the many remarkable structnral differ- I 
ences between the sexes. We shall hereafter tind Uie aame ' 
law prevailing throut-hout the great sub~kindom of the 
Vertebrata; and in all eases it is eminently distinctive of 
character which have been acquired through sexual selec- 
tion. Fritz Mtiller" gives some striking instances of this 
law; tlius the male sand-hopiier (Orchestia) does not, nntil 
nearly full grown, acquire his large claspers, which are very 
differently conetructed from those of the female; whilst 
young, his claspers resemble those of the femnle. 

Claea, Arachnida (Spiders). — The sexes do not generally 
differ much in colour, but the males are often darker than 
the females, as may be seen in Mr. Blaekwalfs magnificent 
work,'" In some species, however, the difference is conspicu- 
ous: thus the female of Sparassus smarngdvlvs is dullish 
green, whilGt the adult male has the abdomen of a fine yel- 
low, with three longitudinal stripes of rich red. In certain 
species of Thomisus the sexes closely resemble each other, 
in others they differ much; and analogous eases occur in ^ 
many other genera. It is often difficult to say which of 
the two sexes departs moat from the ordinary coloration of ' 
the genus to which the ppceios belong; but Mr. BlackwsU 
thinks that, as a general rule, it is the male: and Cane- 
strini "" remarks that in certain genera the males can be 
specifically distinguished with ease, but the females with 
great difficulty. I am informed by Mr. Blackwall that the 
sexes whilst young usually reeemble each other; and both 
often undergo great changes in colour during their bo&- 
eessive moults, before arriving at maturity. In other cases 
the male alone appears to change colour. Tliua the male 
of the above bright-eoloured Sparassus at first resembles the - 
female, and acquires his peculiar tints only when nearly 
adult. Spiders are possessed of acute senses, and exhibit 
much intelligence; as is well known, the females often shew 



i"F«» «nd Argnmcnlfs' &c p. '• Thif «iilhorh»«repentIyinlblkihBd J 
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the strongcBt affection for their eggs, whioh they carry 
about enTeloped in a silken web. The males search eagerly 
for the femaU's, and have been seen by Canestrini and others 
to fight for [lOfisession of them. This same author says that 
the union of tlie two sexes has been obaen'ed in about twenty 
species; und lie asserts positively that the female rejects 
some of the males who court her, tlireatens them with o}>en 
niandibltB, and at last after long hesitation accepts the 
chosen one. From these several considerations, we may 
admit with some confidence that the well-marked differences 
in colour between the sejccs of certain species are the results 
of eesual selection; though we have not here the best kind 
of evidence, — the display by the male of his ornaments. 
From the extreme variability of colour in the male of some 
Bpeciea, for instance of Theridiun Unealum, it would appear 
that these sesnal characters of the males have not as yet 
become well fixed. Canestrini draws the same conclusion 
from the fact that the males of certain species present two 
forms, differing from each other in the size and length of 
their jaws; and this reminds us of the above cases of di- 
morphic crustaceans. 

The male is generally much smaller than the female, 
sometimes to an extraordinary degree,'" and he is forced to 
be extremely cautious in making his advances, as the female 
often carries her coyness to a dangerous pitch. De Greer 
saw a male that " in the midst of his preparatory caresses 
was seized by the object of his attentions, enveloped by her 
in a web and then devoured, a sight which, as he adds, filled 
him with horror and indignation." " The Rev. 0. P. Cam- 
bridge " accounts in the following manner for the extreme 
smallness of the male in the genus Nephila. "M- Vinson 
gives a graphic account of the agile way in which the 
diminutive male escapes from the ferocity of the female, 
by gliding about and playing hide and seek over her body 
and along her gigantic limbs: in such a pursuit it is evi- 
dent that the chances of escape would be in favour of the 
emallest males, while the larger ones would fall early vic- 
tims; thus gradually a diminutive race of males would be 
Hclected, until at last they would dwindle to the smallest 

" An«. Viiuon (' Ann<^idea Aer Ilw incquaUtr in !>izo bptTPcn the sexes 

d«UBilui1oa,'pl.vi,%B, landatRive* have bfe'n recorded ('Qiurterlv Jour- 

■food lOBUnce of U)a small siuiof the ii>,1 of BcieDca,')Bae,Jaly.{)-4£n>: hut 

malt. In K^eirani^iv. In thUBpecie*. I hsve □otraen the originni Rm<nuul«. 
Ml nuyiuld, thomkleiatestm^eousBrid " Xirb}' Mid Spenco, ' Inlrodiuitiaii 

the n^malK biftok vith ivir* Wndi-d with to EntJimolnzj'.' voL i. ISIS. ii. gwi. 
red. UlhtrevoiimoreslrikmgOBiiesor ■ 'Proc. Zoolog. Soc,' 1871, p. 631. 
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possible size compatible with the exercise of their generative 
functions, — in fact probably to the size we now see them, 
i. e., so small as to be a sort of parasite upon the female, 
and either beneath her notice, or too agile and too small for 
her to catch without great difficulty." 

Westring has made the interesting discovery that the 
males of several species of Theridion ^' have the power of 
making a stridulating sound, whilst the females are mute. 
The ap])aratus consists of a serrated ridge at the base of the 
abdomen, against which the hard hinder part of the thorax 
is rubbetl; and of this structure not a trace can be de- 
tected in the females. It deserves notice that several writers, 
including the well-known arachnologist Walckenaer, have 
declared that spiders are attracted by music.^* From the 
analogy of the Orthoptera and Homoptera, to be described 
in the next chapter, we may feel almost sure that the 
stridulation serves, as Westring also believes, to call or to 
excite the female; and this is the first case known to me in 
the ascending scale of the animal kingdom of sounds emitted 
for this purpose.^* 

Class, Mjfriapoda. — In neither of the two orders in this 
class, the millipedes and centipedes, can I find any well- 
marked instances of such sexual diirerences as more particu- 
larly concern us. In Glomeris litnhata. however, and perhaps 
in some few other species, the males dilTer slightly in colour 
from the females: hut this Glomeris is a highly variable 
species. In the males of the Diplopoda, the legs belonging 
either to one of the anterior or of the ])osterior segments 
of the body are modified into prehensile hooks which serve 
to secure the female. In some species of lulus the tarsi 
of the male are furnished with membranous suckers for the 
same purpose. As we shall see when we treat of Insects, 
it is a much more unusual circumstance, that it is the female 
in Lithobius, which is furnished with ])rehensile appendages 
at the extremity of her body for holding the male.^® 



•* Thf>ridion {Asagenn, Sund.) terra- 
tifu'^y A-pvncfatum et (juttatum ; so« 
Wi'strinpr, in Krover. ' Nuturhir«t. Tid- 
Pkrift; vol. iv. 1842-1843, p. ;}40; nnd 
vol. li. 184«)-184H. p. 34*2. See, also, for 
other specie.**.' Aranew Sueeica',' p. 184. 

»< Dr. II. II. van Zout^-veen, in his 
Dutch trannlntion ot" this work ( vol. i. 
p. 444j, has collected several cat^cs. 



«» Ililffondorf, however, has lately 
called attention to an analogous struc- 
ture in Home of the hijjher crustaceans, 
which seeniH adapted to pro<luce sound ; 
see *ZtX)logical Record,' 1869, page 
603. 

»• Walckenaer et P. Gervais, Mlist. 
Nat. des Insectes: Apteres,' torn, iv, 

1847, pp. 17, 10, 68. 



CHAPTER X. 

SECONDARY 8EXUAL CHARACTERS OF ISSECTB. 

Dlvanifled Btnictiirea poSBCHHed hy tlia mnles fornciiing Ihe fimfclos— Dlffer- 
cnws between the sexr!, of whiuli tiif iJivuiiDic in not undcntood — Difler- 
oneo iti sUn lietween the micB— Thymunara— Dipteni— Hemipterm— Hnmoji- 
tera. muainU pawora pcMWMnl bf tlic miilee alomt—Orthopters, muaiml 
iiutniaienMor the luileii, tniich divonriflied in structure: puguBcitj; c<oloun 
— Nooroptflra, sexual diRermeeB in colour— Uymenopteri, pugnacity and 
colour*— Coleoplvrk, «o1oun: fumuhed witli great liunu, apparontly u an 
OTDiinent ; battles ; stiidtilatlng cnganB generally oomiiioD to bolh Hexee. 

Iti the iminpnse class of insects the sexes sometimes 
differ in their locnmotive-orgaDs, and often in their sense- 
organs, as in the pectinated and beautifully plumose aa- 
teonse of the males of many species. In Chloeon, one of 
the Ephemenp, the male has great pillared eyes, of which 
the female is entirely destitute.' The ocelli are absent in 
the females of certain insects, as in the Mutillidte; and 
here the females are likewise wiuglesa. But we are chiefly 
concerned with structures by which one male is enabled to 
conquer another; either in battle or courtship, through hia 
strength, pugnacity, ornaments, nr music, The innumer- 
able contrivances, therefore, by which the male is able to 
eeize tlie female, may be briefly passed over. Besides the 
complex structures at the apex of the abdomen, which 
ought perhaps.to be ranked as primary organs,* " it is aston- 
ishing," as Jlr. B. D. Walsh ' has remarked, " how many dif- 
ferent organs are worked in by nature for the seemingly 
insignificant object of enabling the male to grasp the female 
firmly." The mandibles or jaws are sometimes used for 

1 Bir .1. Lulibock, 'TraUBact. I.in- the cane, we may infer from the many 

l»«n Boo.' »ol. xxv. IBIB, f,4S*. With reooril«dcBBi!B(«ee.forinM«nBe,Bronii, 

tMpMttot1ieMuti1lidpi»»Wutwaod, 'Goflchichte der Natnr,' B. ii. IMS, ■. 

'HMem Claiw, of InBcot^' vol. il. p. 184: and Wentwood, 'Transact Ent 

StS. 8nc.' vol. ili. 1S4S, p. ISE) of dininct 

■ ThoH* onr»ni> in thp mole often dlf- uneGlim havinir liean obeerved in union. 

f^r in olrwclv-ginp'i spccio. and ftfTord Mr. MacLaehliti infomm me (vide 

excellent f>pe>'ino>'hnracten>. But their ■tUtott. Eut. Zeltiftai,' ISRT. a. IBE) that 

impnrWnre. Tr^-ta u ninotional point of when Mveral specie* of Phiyganidw, 

view, ta Mr. R. MnuLBchlaD has re- whluh preeent itmnvly - pTonouneed 

i.-j. '-Bnproliably l>eienover- differencw oTlhiii kind, Tvcro conflncd 

_ . been sujifteolcd, that tonethcr ' — "- '"~ "-"— "— 

MlijcbtdlfbTenceain Iheae orrans would eovpiid, 

—"-» to pnivont the intercronnnir of ovau 
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I purpose; thus the male Vorydalia eomuttu (a neurop- 
?ous inseit in eciiiit' tU-griv allk'd to llip Prngon flies, Ac.) 

^ed jawH, many times longer than ihntc of 
the female; ami lliey arc nmooth instead of being tuothed, 
80 that he is thus enabled to seiie her without injury.* Onir 
of the Blag-beetles of North AnnTicii {Luratiiis elaphus) 
uses his jaws, which are much larger than tliose «f the fe- 
male, for the same purpose, but prubiibly likewise for fight- 
ing, in one of the sand-wasps {Avtvinphila) the jaws in the 
__two sexL* are closely alike, but are used for widely dilTercat 
Kirposes: the itialcs, as ft-ofessor Wewtwood observes, " are 
Srceedingly ardent, seizing their partners round the neck 
fcth their sickle-shaped jaws;"" whilst the females use 
these organs for hiirruwin^ in 
cand -banks and making Uieir 
uests. 

The tarsi of the front-leg^ 
are dilated in niany male beell^ 
or are furnished with broad 
cusi.ions of hairs; and in 
ma'''- genera of water-beetles 
they are armed with a round flat 
Bueker, BO that the male may ad- 
here to the slippery body of Die 
female. It is a mui^h more tm- 
UBual circumstance that the fe- 
males of some wuter- beetles 
( Dytisgus) have their elytra 
deeply grooved, and in Acititu 
su/ralus tliiekly set with Imn, 
as an aid to the male. The fe- 
males of some other water-beetiee 
(Hydroporus) have their elytra 
punctured for the same pur- 
pose.' In the male of (7rahro cri- 
hrarius (fig. 9), it is the tibia which is dilated into a broad 
homy plate, with minute membraneous dots, giving to it 
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a singular appearance like that of a riddle.' 
Pentiie (a geiiue of beetles) a few of tlie u 
H\e antennae are dilated and furnished on 
the inferior surfaee willi cushioiiB of hair. 
exactly lilce those on the tarsi of the Carabi- 
dffi, " and obviously for the same end." In 
male dragon-lliee, " the appendages at the 
tip of the tail arc raodified in an almost 
inlinite variety of curious patterns to en- 
able them to embrace the neck of the fe- 
male." Lastly, in the males of many in- 
sects, the legs are furnished with peculiar 
epiues, knobs or spurs; or the wliole leg ig 
bowed or thickened, but this is by no means 
invariably a sexual character; or one pair, 
or all three pairs are elongated, sometimes 
to an extravagant length.' 

The seses of many species in all the or- 
ders present differences, of which the mean- 
ing is not understood. One curious case 
is that of a beetle (lig. 10), the male of 
which has left mandible much enlarged; 
80 that the mouth is greatly distorted. 
In another Carabidous beet ie.Eurygnathus," 
we have the case, unique as far as known to 
Mr. WoUaston. of the head of the female 
being much broader and larger, though in 
a variable degree, than that of the male. 
Any number of such cases could be given. 
They abound "in the Lepidoptera: one of 
the most extraordinary is that certain mule 
butterflies have their fore-legs more n 
atrophied, with the tihiff and tarsi reduced 
to mere rudimentary knobs. The wings, 
also, in the two sexes often differ in neura- 
tion,'" and sometimes eonsideralily in outlini 
corii epHiis. which was shewn to me in the British Muf 
by Mr. A. Butler. The males of certain South Ameriean 

' WB«irn«l. ' Mndefn Clum.' vol. ii, xIiikpu MBdcrcmin.' 1S5*. pige 

^ins. ThufnlUxrinuMnlniiirTDtnboiit V>. 

Pinthe, *ml nthon in invtruyl mm- '• E, Dniilili^*;'. ' .\iiqii1k unci iXng. 

iF«»,»r»t«kBnrn)mMr. WBUIii'frw- of Nut-Hwt'vnl. i. is*8,n arn. I nmy 

Itctl Entnmolo^st,' Philndelphla, vol. aAA tliat tbv winei in wrtniu tl.Tmon- 

ULp. as. opten '"e* Sliuckird, 'Foiwoti*! Hy- 

"lCitl>y»nil SfKini^'IiilroduoL'Ae., moiuvp," IMT. pp. E9-43} dilTOT in aou- 

vol. KL pp. B»a-»BB. — =~ "— • 
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l>un«rflj» hxTf inf« ctf hair on ibt w^^^ ' 
and iiomy vI.irTVM.•vInx^ '.ni lixt djs» rf "gy 
Id eerend hriiihL i-uuvrfli**, at etipwii If ■* 
uialw aloDir ai* io imr,* 'i'l-.ijvd vhfa pa p g ^i ^. 
The Ube <»f liit- tinciit iicbl uf lie J^"* 
hae Uten tubjw-i lo mucii diM-ufatutni- T^ ■ 
luutioout^, at artr tijt ltLn» aud v\ai the qp- 
eupixwed by wjuit autii'.T* liiai ibe lipbt i -^.t 

awav vnfiui^t. and liv 'jiii*Tt i-j puidt tb* male ^^Ia 
At iael, iir. Bt-lt " »;■pea^^ '.'> Jiavc K.lvtd ihe mBwM..; 
linde that all ilie Ijuniiyrid* »Lu-ii bt ha* uiod awMP^ 

u in ac«urdiib'.-<r wiib Mr. liai**' riew. hCTC afw *» | ^|r 
plained, that iiiauy iiir-<.i* uiimif- ihc lainpyiiag «*^^ 
in ordtr to l>? lui-tak'-u f'^r ibt-ir;. and ihuf to e «*p* j*^^ 
tion. U'.- furtbT ly-lj-vi-^ ihat ib*- luminous b|MO «* P? |^ 
bv U-inp at oij<-.- T-<-:u'iiir^-i a^ uiJi«latab)e. Il B V^Tr~ 
tfiat tV- haiii'r iJij^Jaiiati'/ij jj.bv U- eil^ndtd to the M"^ 
Utli «-x.-. '*f »hi<h an- bit'blv luininoue. It U W< ™^ ' 
*hy tb'- Mint'* 'if ib<r fvMia]'; i.')'>»-worni haye aot ^ i » 
i\t-\f\i,],-ii; but ill Iht i-n— nl Hatf flie oloeely !««"»«• 
a lurta, ai.-l a- lar^:c ar-r ro lar^-!v j.r.-v-rd on br many «m- 
ma!-, wt- <af, (j|,.|.r-iaii'l hIjv -i,. )',a- W-n r<-ndered to modi 
iii'if luminous and '-n,-;.,'-,,.,,,- ilian tiic- male; and vhy 
Ib.r larvBr Ui'-ru-lv- an- 1;J:.-aj^- luminoiis. 

OiffTfiuf i„ >rw /,<■/« ^.» rt^ .'■Vj-f.,— With insects of "D 
kiii'l. Ibf lual.-.-. iir'- i-'.rni(j'<ijlv i.ijiiil|..r liiaii th<.- females; ana 
ibJK i|ilTir--rj<'.- -ail oft-n h- d-l-.v-d iv.n in the larval rtate. 
K- <-,tiM<l.friil.l-r if tlj-- diir<T.ii<r- UMuc-ti tbt- male and female 
i'i>i-if>iiH of ilii' Kilk-molli ilti'mhijT viori). tliat in France 
Ibi-y iin^ M-j.ariilf'd tty ii iiarliciiliir modo of weiphing." In 
llic low-r i-liifH.» of ihir «niitml kingdom, the- greater BiM 
of lln- fiT(iji|.-K H.-(-riiM tri-jicnitly to d<'f>(md on their develop- 
illff uri I'lJonriiiLii' Jiiiiiibcr of ova; and IbiK niav lo a certain 
»%ifi\i liol'l food with iiiHi^clH. ]{iit Dr. Wiillnco has aag- 

l,,l .I'll "■'■rr' |.n:.:il,li' i-xiikiiiition- IIo find?, after 

i-tiilly i\\\''"-\\\\i.- lo lhi> ili-vcliipmont of the cnlfrpillarB of 
Itiimhjlii' ni"""" '""' .V"""'"". aii'l eBiwcially to that of some 
dwarii-d raliTiiDliir" ruBrpd from a §ecand brond on an- 
lialurol f<><"l. '■ "'"' '° proportion bb the individual moth 

„■■ W MJ«. Ill'J'"""'"'"'' ''I."'- , "'Thgi N»tim1!i.t in Xit^iruma.' 
"Wt->«r«l !''««. !••". Mr. m*.iT.Jl«-m On Die pLot^^?. 
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is finer, so is the time required for its metamorphosis longer; 
end for this reason the female, which is the larger and 
lieavier insect, from having to carry her numerous eggs, 
will be preceded by the male, which is smaller and has less 
to mature." " Now as most insects are ahort-lived, and aa 
they are exposed to many dangers, it would manifestly he 
advantageous to the female to be impregnated as soon aa 
possible. This end would be gained by the males Ireing 
first matured in large numbers ready for the advent of the 
females; and this again would naturally follow, as Mr, A. 
R. Wallace has remarked," through natural selection; for 
the smaller males would be first matured, and thus would 
procreate a large number of offspring which would inherit 
the reduced size of their male parents, whilst the larger 
males from being matured later would leave fewer oil- 
spring. 

There are, however, exeeptinns to the rule of male in- 
sects being smaller than the females: and some of these 
exceptions are intelligible. Size and strength would be as 
advantage to the males, which fight for the possession of 
the females; and in these cases, as with the stag-beetle 
(Lucanus), the males are larger than the females. Tltere 
are, however, other beetles which are not known to fight 
together, of which the males exceed the females in size; and 
the meaning of this fact is not known; but in some of these 
cases, as with the huge Dynastes and Megaeoma, we can at 
least see that there would be no necessity for the mates to 
be smaller than the females, in order to be matured before 
them, for these beetles are not short-lived, and there would 
be ample time for the pairing of the sexes. So again, male 
dragon-fiies (Libellulidie) are aometimea sensibly larger, and 
never smaller, than the females; " and as Mr. MacLachlan 
believes, they do not generally pair with the females until 
a week or fortnight has elapsed, and until they have as- 
sumed their proper masculine colours. But the most curi- 
ous case, shewing on what complex and easily-overlooked 
relations, so trilling a character as difference in size between 
the sexes may depend, is that of the aculeate Hj-meuop- 
tera; for Mr. F. Smith informs me that throughout nearly 
the whole of this large group, the males, in accordance with 
the general rule, arc smaller than the females, and emerge 

■ ■TrHDMict. EnL Soo.' Snl mtIfs. " For tliln nnd nther MRtomenb' on 
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about a week before them; but amongst the Bees, the males I 
of Apis metlifica, Anihidium inanicalum, and .-tii(Aop7Ktr(i 1 
acervoru7n, and aiiionget the Fussor's, the males of the J 
Methoca ichneuvionidea, are larger than the females. The 1 
e^cplanstion of this anomaly is that a marriage flight is ah- | 
aolutely necessary with these species, and the male requires I 
great strength and size in order to carry the female through f 
the air. Increased size has here been acquired in oppoai- 1 
tion to the usual relation between size and the period of I 
development, for the males, though larger, emerge before I 
the smaller females. f 

We will now review the several Orders, selecting auch I 
facts as more particularly concern us. The Lepidopterm I 
(Butterflies and Moths) vUl be retained for a separate | 
chapter. 

Order, Tkxjsanura. — The members of this lowly c 
iscd order aro wingless, dull-coloured, minute insects, with. I 
Ugly, almost misshapen heads and bodies. Their sexes do ■ 
not dilfc-r. but they are interesting as shewing us that the I 
males pay sedulous court to the females even low down in I 
the animal scale. Sir J. Lubbock " says: " It is very amuB- I 
ing to see these little creatures (Smynthurua luttus) coquet- I 
ting together. The male, which is much smaller than tlio J 
female, runs round her, and they butt one another, standing 1 
face to face and moving backward and forward like two I 
playful Iambs. Then the female jiretends to run away and f 
the male runs after her with a queer appearance of anger, I 
gets in front and stands facing her again; then she tarns I 
coyly round, but he, quicker and more active, scultles round J 
too, and seems to whip her with his antennie: then for a J 
bit they stand face to face, play with their autennjB, and I 
eeem to be all in all to one another." 

Order, Diptera (Flics). — The sexes differ little in colour. I 
The greatest difference, known to Mr. F. Walker, is in thai 
genuE Bibio, in which the males are blackish or quite black,,] 
and the females obscure brownish -orange. The genus Elo-I 
phomyia, discovered by Mr. Wallace '* in New Guinea, ia J 
highly remarkable, as the males are furnished with homa^V 
of which the females are quite destitute. The home spring I 
from beneath the eyes, and curiously resemble those oil 
a stag, being either branched or palmated. In one ot thai 

>' ' TrnnKscL Liiuicui Soo.'' voL xi 
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species, they equal the whole body in length, They might 
be thought to be adapted for fighting, but as in one species 
they are of a beautiful pink colour, edged with black, with 
a pale central stripe, and as these insects have altogether 
a very elegant appearance, it is perhaps more probable that 
they aerve as ornaments. That the males of some DJptera 
fight together is certain; Prof. Weatwood " has several times 
seen this with the Tipulfe. The males of other Diptera 
apparently try to win the females by their music: H. 
Mullcr"" watched for some time two males of an Eristalis 
courting a female; they hovered above her, and flew from 
aide to side, making a high humming noise at the same time. 
Gnats and mosquitoes (Culicidie) also seem to attract each 
other by humming; and Prof. Mayer has recently ascer- 
tained that the hairs on the antennsE of the male vibrate 
in unison with the notes of a tuning-fork, within the range 
of the sounds emitted by the female. The longer haira 
vibrate sympathetically with the graver notes, and the 
shorter hairs with the higher ones. Landoia also asserts 
that he has repeatedly drawn down a whole swarm of gnats 
by uttering a particular note. It may be added that the 
mental faculties of the Diptera are probably higher than 
in most other insects, in accordance with their highly-de- 
veloped nervous system," 

Order. Hetniplera (Field -Bugs) .—Mr. J. W. Douglas, 
who has particularly attended to the British species, has 
kindly given me an account of their sexual differences, The 
males of some species are furnished with wings, whilst the 
females are wingless: the sexes differ in the forin of their 
bodies, elytra, antfnnie and tarsi; but aa the signification 
of these differences are unknown, they may be here passed 
over. The females are generally larger and more robust 
than tlie males. With Britifih. and, as far as Mr. Douglas 
knows, with exotic species, the sexes do not commonly differ 
much in colour: but in about six British species the male 
is considerably darker than the female, and in about four 
other species the female is darker than the male. Both 
sexes of some species are beautifully coloured; and as these 
insects emit an extremely nauseous odour, their conspieu- 

» * Undem CliBclfloation of Insects,' work. ' On tlie Anttomy of the B!ow- 
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OUB colours may serve as a signal that tliey are unpalatable 
to iusectivurous animals. In some few cases dieir coloars 
appear to be directly protective: thus Prof, UotlmHnn in- 
fonuB me that he could hardly distinguish a small pink and 
green sncciea from the buds on the trunks of lime-tretia, 
which this insect frequents. 

Some species of ReduvidEe make a striduluting noise; 
and, in the case of Pirates slritlulus, this is said '^ to be 
effected by the movement of the neck within the pro- 
thoracie cavity. According to Westring, Reduriua peraorup- 
tita also stridulates. But I have no reason to suppose tliat 
this is a sexual character, excepting tliat with non-social 
insef-'ta there seems to be no use for sound-producing organs, 
imless it be as a sexual call. 

Order, Homoplera. — Every one who has wandered in a 
tropical forest muiit have been astonished at the din made 
by the male Cicads. The females are mute; as the Grecian 
poet Xenarchus says, " Happy the Cicadas live, since they 
all have voiceless wives." The noise thus made could be 
plainly heard on board the " Beagle," when anchored at a 
quarter of a mile from the shore of Brazil; and Captain 
Hancock says it can be heard at the distance of a mile. The 
Greeks formerly kept, and the Chinese now keep these in* 
sects in cages for the sake of their song, so that it must be 
pleasing to the ears of some men." The Cicadid^e usually 
sing during the day, whilst the FulgoritJie appear to be 
night-songsters. The sound, according to Landois," is pro- 
duced by the vibration of the lips of the spiracles, wnitdi 
are set into motion by a current of air emitted from the 
trachea?; but this view has lately been disputed. Dr. Powell 
appears to have proved "■ that it is produced by the vibra- 
tion of a membrane, set into action by a special moBcle. 
In the living insect, whilst stridulating, this membrane can 
be seen to vibrate; and in the dead insect the proper sound 
is heard, if the muscle, when a little dried and hardened, 
ia pulled with tlie point of a pin. In the female the whole 
complex musical apparatus is present, but is much 
developed than in the male, and is never used for produ- 
cing sound. 

" Wosinrood, 'Modem C\tm. of In- SnenoB, 'Introdupt.' 
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OETHOPTERA. 

With respect to the object of the music. Dr. Hartman, 
in spoaicing of tlie Ctciida sejiltmdccim of the United States, 
Buys," ■' the drums are now (June 6lh and rth, 1851) heard 
in all directions. This 1 believe to l>e the marital summonB 
from the males. Standing in thick chestnut sprouta about 
as high ae my head, where hundreds were around me, 1 ob- 
served the females coming around the drumming males." 
He adds, " this season (Aug. 11S{>8) a dwarf pear-tree in 
my garden produwd about lifty larvie of Cic. pruinoaa; 
and I several times noticed the females to alight near 
a male while he was uttering his clanging notes." Fritz 
Mtiller writes to me from S. Brazil that he has often 
listened to a musical contest between two or three males 
of a species with a particularly loud voice, seated at a 
considerable distance from each other: as soon as one 
had finished his song, another immediately begun, and 
then another. As there is so much rivalry twtween the 
males, it is proliable that the females not only find them 
by their sounds, but that, like female birds, they are 
excited or allured by the male with the most attractive 
voice. 

I have not heard of any well-marked cases of orna- 
mental differences between the se.iea of the Homoptera. 
Mr. Douglas informs me that there are three British spe- 
cies, in which the male is black or marked with black bands, 
whilst the females arc pale-coloured or obscure. 

Order, Orthoptera (Crickets and Grasshoppers), — The 
males in the three saltatorial families in this Order are re- 
markable for their musical powers, namely the Achetidre 
or crickets, the Locustidee for which there is no equivalent 
English name, and the Acridiida? or grasshoppers. The 
Btridulation produced by some of the liocustidre is so loud 
that it can l>c heard during the night at the distance of a 
mile;*' and that made by certain species is not unmusical 
even to the human ear, so that the Indians on the Amazons 
keep them in wicker cages. All observers agree that the 
Bounds serve either to call or excite the mute females. With 
respect to the migratory locusts of Russia, Korte has given " 
an interesting case of selection by the female of a male. 

■ I Mil indulUcd to Mr. Wel.h for " I >tate thiK on the BUthorily of 
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structure and the same funetion." Landoie, however, de-^ 
tetttd ill one of the Lociif^tida-, nnmely in Declieus, a short.! 
and narrow row of email teeth, mere rudiments, OB thaf 
inferior surface of the right wing-cover, which uiiderliMa 
the nther and is never used as the bow. I observed the 8ama f 
rudimentary structure on the under side of the right wing-' 
cover in Phasgonura vtridissima. Hence we may infer with 1 
contidence that the Locustids are deBceaded from a form, 1 
in which, as in the existing Achetidip, both wing-covers had J 
serrated nervures on the under surface, and could be indif-< 
ferently used as the bow; but that in the Locuatidte th«l 
two wing-covers gradually became differentiated and per«l 
fi-clcd, on the prlucipk' of the divisiou of labour, the on« to* 
act exclusively as the boiv, and the other as the Hddlc. Dr. f 
tiruber takes the same view, and has shown that rudimentary 1 
teeth are commonly fouud on the inferior surface of the | 



I of opposite wio^-oOTora., I 



right wing. By what steps (he more simple apparatus in I 
the Achetida? originated, we do not know, but it is probable I 
that the basat portions of the wing-covers originally ovos J 
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lapped each other as thoy do at present; and that the fric- 
tion of the nervures produced a grating sound, as ia now 
the case with the wing-covera of tlie females." A grating 
Bound thus occasionally and accidentally made by the males, 
if it served them ever so little 
H3 a love-call to tlie females, 
might readilyhavebeen inten- 
sifitMi through sc^cual selection, 
by variations in the rough- 
ness of the nervures having 
been continually preserved. 

In tlie lastand third Fam- 
ily, namely the Acridiidfe or 
grasshoppers, the stridulation 
ia produced in a verydifferent 
manner, and according to Dr. 
Scudder, is not so shrill as in 
the preceding Families. 

inner surface of the femur lower flguVe. the'Vertiil'o^ 
(fig. 14, r) is furnished with ^i^ " ' 
a longitudinal row of minute, 

elegant, lancet-ahaped, elastic teeth, from 85 to 93 in num- 
ber; '" and these are scraped across the sharp, projecting 
nervures on the wing-covers, which are thus made to vibrate 
and resound, Harris " sap that when one of the males 
begins to play, he iirat " bends the shank of the hind-leg 
beneath the tliigh, where it is lodged in a furrow designed 
to receive it, and then draws the leg briskly up and down. 
He does not play both fiddles together, but alternately, first 
upon one and then on the other." In many species, the 
base of the aWomen is hollowed out into a great cavity 
which is believed to act as a resounding board. In Pneu- 
mont (Fig, 15). a S. African genus belonging to the same 
family, we meet with a new and remarkable mollification; 
in the males a small notched ridge projects obliquely from 
each side of the abdomen, against which the hind femora 
are rubbed." As the male is furnished with wings (the 
female being wingless), it is remarkable that the thighs are 
not rubbed in the usual manner against the wing-covers; 
but this may perhaps be accounted for by the unusually 
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email size of the hind-legs. 1 have not been able to exsmioe I 
the inner surface of the thighs, which, judgiiif; froin analogy, 
would lie finely serrated. The species of Pneumora have I 
been more profoundly modified for (he sake of stridulatioa 1 




Upper flmuViH 



than any other orthopterous insect; for in tlie male thai 
whole body has been converted into a musical instrument,! 
being distended with air, like ti great pellucid bladder, BO"f 
89 to increase the resonance. Sir. Trinien informs me thai] 
at the Cape of Good Hope these insects make a wonderfnlj 
noise during the night. 

In the three foregoing families, the females are almoi 
always destitute of an efficient musical apparatus. But thei . 
are a few exceptions to this rule, for Dr. Gmher has ghewnl 
that both seses of EpMppiger vU turn are thus provided;] 
though the organs differ in the male and female to a cer-] 
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tain extent. Hence we cannot suppose that they have been 
transferred from tlie male to the female, as appears to have 
been the ease with the secondary sexual characters of many 
other animals. They must have been independently de- 
veloped io the two sexes, which no doubt mutually call to 
each other during the season of love. In most other Lo- 
cuatidffi (but not according to Landois in Decticus) the fe- 
Hifllea have rudimenls of the stridulatory organs proper to 
the male; from whom it is probable that these have been 
transferred. Landois also found such rudiments on the 
under surface of the wing-covers of the female Achetidte, 
and on the femora of the female Acridiidie. In the Homop- 
tera, also, the females have the proper musical apparatus 
in a functionless stale; and we ahall hereafter meet in 
other divisions of t!ie animal kingdom mth many instances 
of structures proper to the male being present in a rudi- 
mentary condition in the female. 

Landois has observed another important fact, namely, 
that in the females of the Acridiidie, the stridulating teeth 
oa the femora remain throughout life in the same condi- 
tion in which they first appear during the larval state in both 
sexes. In the males, on the otlier hanil, they become fur- 
ther developed, and actjuire their jwrfect structure at the 
last moult, when the insect is mature and ready to breed. 

From the facts now given, we sec that the means by 
which the males of the Orihoptera produce their sounds are 
extremely diversified, and arc altogether different from those 
employed by the Homoptera," But throughout the animal 
kingdom we often find the same object gained by the most 
diversified means; this seems due to the whole organisa- 
tion having undergone multifarious changes in the course 
of ages, and as part after part varied different variations 
were taken advantage of for the same general purpose. The 
diversity of means for producing sound in the three fami- 
lies of Ihe Ofthoptera and in the Ilomoptera, impresses the 
mind with the high importance of these structures to the 
males, for the sake of calling or alluring the females, We 
need feel no surprise at the amount of modification which the 
Orthoptcra have undergone in this respect, as we now know, 
from Dr. Scuddcr's remarkable discovery," that there has 

<■ I.«DdalBl]iui nx»nt1)' round in eer- wiveiuch. Zoolog,' B. ixii. llcrt 3. 
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been more than ample time. Tliis naturalist Has lately 1 
found a fossil InBect in the Devonian fornialion of New | 
Brunswick, which is furnished willi "ihc well-known tym- 
panum or stridulating apparatus of the male Locustidie." 
The insect, though in most resjwets related te the Neurop- 1 
tera, appears, as is so often the case with ver)- ancient forms, 
to connect the two related Orders of the Neuroptera and 
Orthoptera. 

I have but little more to say on the Orthoptera. Some 
of the species are very pugnacious: when two male field- 
crickets [Gtyllus campestne) are confined together, they 
iight till one kills the other; and the species of Mantis are 
described as manreuvring with their sword-like front-limbe, 
like hussars with their sabres. The Chinese keep the«e in- 
sects in little bamboo cages, and match them like game- i 
cocks." With respect to colour, some exotic locusts are j 
beautifully ornamented: the posterior wings being marked I 
with red, blue, and black; hut as throughout the Order j 
the sexes rarely differ much in colour, it ia not probable 
that they owe their bright tints to sexual selection. Con- J 
spicuous colours may be of use to these insects, by giving 1 
notice that they are uapalatable. Thus it has been ob- \ 
served *• that a bright-coloured Indian locust was invari- 
ably rejected when offered to birds and lizards. Some 1 
caees, however, are known of sesual ditfereuces in colour ] 
in this Order. The male of an American cricket*' is de- 1 
scribed as being as white aa ivory, whilst the female varies j 
from almost white to greenish-yellow or dusky. Mr. Walsh J 
informs me that the adult male of Spectrum fefMratiim 1 
(one of the Phasmidn;) " is o( a shining brownish-yellow ] 
colour; the adult female being of a dull, opaque, cinereous I 
brown; the young of both sexes being green." Lastly, I 1 
may mention that the male of one curious kind of cricket *• 1 
is furnished with "a long membranous appendage, which 
falls over the face like a veil;'' but what its use may be, i 
is not known. 

Order, Neuroptera. — Little need here be said, except as 
to colour. In the Rphemerid» the sexes often differ slightly 
in their obscure tints; " but it is not probable that the j 

• Wentwond. • Mwlern riaiw. of [n- The twn OPies of (K. ptU«fidv» of 1 
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males are thus rendered attractive to the feniaics. The 
IjibellulidfP, or dragon -flies, are ornamented with splendid 
green, blue, yellow, and vemiilion metaltic tints; and the 
sexea often differ. Thus, as Prof. Weatwood reniarka," 
the males of some of the Agrionida;, " are of a rit-h blue with 
blaek wings, whilst the females are tine green with colour- 
less wings." But in Aijrion Hatnlmrii these colours are ex- 
actly reversed in tlie two sexes.'' In the extensive N, 
American genus of IletaTinn, the njalea alone have a beau- 
tiful carmine spot at the base of each wing. In Anaj; Junius 
the basal pari of the abdomen in the mule is a vivid ultra- 
marine blue, and in the female grass-green. In the allied 
genus Goniphus, on the other hand, and in some other 
genera, the sexes differ but little in colour. In closely- 
allied forms throughout the animal kiugdom, similar cases 
of the se-xea differing greatly, or very little, or not at all, 
are of frequent occurrence. Although there is so wide a 
difference in colour between the sexes of many LibeiluIidiC, 
it is often difficult to say which is the more brilliant; and 
the ordinary coloration of the two sexes is reversed, as we 
have just seen, in one species of Agrion. It is not probable 
that their colours in any case have been gained as a protec- 
tion. Mr. HacLachlan, who has closely attended to this 
family, writes to me that dragon-flies — the tyrants of the 
insect-world — are the least liable of any insect to be at- 
tacked by birds or other enemies, and he believes that their 
bright colours serve as a sexual attraelioD. Certain dragon- 
flies apparently are attracted ty particular colours: Mr. 
Patterson observed " lliat the Agrionidie. of which the males 
are blue, settled in numbers on the blue float of a fishing 
line; whilst two other species were attracted by shining 
white colours. 

It is an interesting fact, first noticed by Schelver, that, 
in several genera belonging to two sub-familieH, the males 
on first emergence from the pu}ial state, are coloured ex- 
actly like the females: but that their bodies in a short time 
assume a conspicuous milky-blue tint, owing to fhe exuda- 
tion of a kind of oil. soluble in ether and alcohol." Mr. 
MacLachlnn believes that in the male of hibelluJa depressa 
this change of colour does not occur until nearly a fortnight 
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after the metamorphosie, when the icxes are read; to 
pair. 

Certain specieg of N^eurotlietnU present, according to 
Rrauer,"' a curioiie case of dimorphism, some of Ilie fcnialn 
having ordinary wings, whilst others have them " very 
richly ncltetl, as in the males of the same Bpecii-s." Brauer 
" explains the phenomenon on Darwinian principles by the 
supposition that the close netting of the veins is a secondary 
sexual character in the males, which has been abruptly trana- 
ferred to some of the females, instead of. as generally occurs, 
to ail of them." Mr. MacLachlan informs me of another 
instance of dimorphism in several species of Agrion, in 
which Eome individuals are of an orange colour, and thcec 
are invariably females. This is probably a case of reversion; 
for in the true Libellulae, when the sexes differ in colour, 
the females are orange or yellow; so that supposing Agrion 
lo be desfcndi'cl from some primordial form which resem- 
bled the typical LibellulK in its seiual charBcters, it would 
not be surprising that a tendency to vary in this manner 
should occur in the females alone. 

Although many dragon-flies are large, powerful, and 
fierce insects, the mates have not been observed by Mr. 
MacLachlan to fight together, excepting, as he believes, 
iu some of the smaller species of Agrion. In another group 
in this Order, namely, the Termites or white ants, both 
Bcxes at the time of swarming may be seen running about, 
" the male after the female, sometimes two chasing one 
feniarc, and contending with great eagerness who shall 
win the prize.""* The Alropoa puhalorius is said to 
make a noise with its jaws, which is answered by othw 
individualB."* 

Order. Hymenoptera. — That inimitable obBerver, M, 
Fabre," in describing the habits of Cerceris, a wasp-like 
insect, remarks that " fights frequently ensue between the 
males for the possession of some particular female, who aita 
an apparently unconcerned beholder of the stniggle for sq- 
premacy. and when the victory is decided, quietly flies away 
in company with the conqueror." Wostwood " saya that 
the males of one of the saw-flies ( Tenth redinro) " have been 
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*• Kirby nnd Sponci-, ' IntrmluoL lo view,' April IBHa. j>. laB. 

Entomology,' vol. li. IBIS. p. 35. "■Joumiil of Troc of EntamidM'. 

•a !!.«.>..., ■ T „ T l.ii «-....1„ « s„j_T ggpj j(Jj^ 1353^ p ((18_ 
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found fighting together, with tlicir mandibles locked." As 
M. Fabre speaks of the males of Cerceris striving to obtain 
s particular female, it may be well to bear in mind that 
insects belonging to this Order have the power of recognis- 
ing each other after long inter\-als of time, and are deeply 
attached. For instance, Pierre Huber, whose accuracy no 
one doubts, separated some ants, and when, after an interval 
of four months, they met others which had formerly be- 
longed to the same community, they recognised and caressed 
one another with their nnlenuK. Ilad they been strangers 
they would have fought together. Again, when two com- 
munities engage in a battle, the ants on the same side some- 
times attack each other in the general confusion, but they 
Boon perceive their mistake, and the one ant soothes the 
other." 

In this Order slight differences in colour, according to 
Bex, are common, but conspicuous differences are rare ex- 
cept in the family of Bees; yet both sexes of certain groups 
are so brilliantly coloured — for instance in Chrj'siB, in which 
vermilion and metallic greens prevail— that we are tempted 
to attribute the result to sexual selection. In the Ichneu- 
monida?, according to Mr. Walsh.'* the males are almost 
universally lighter-coloured than the females. On the other 
hand, in the Tenthredinidfe the males are generally darker 
than the females. In the Siricidte the sexes frequently 
differ; thus the male of Sirex jurenrus is banded with 
orange, whilst the female is dark purple; but it is difficult 
to say which sex is the more ornamented. In Tremex columla 
the female is much brighter coloured than the male. I am 
informed by Jlr. F. Smith, that the male ants of several 
species are lilack, the females belnp testaceous. 

In the family of Bees, especially in the solitary species, 
as I hoar from the same entomologist, the sexes often differ 
in colour. The males are generally the brighter, and in 
Bombus as well as in Apathus, much more variable in colour 
than the females. In Anthophora rehisa the male is of a 
rich fulvous-brown, whilst the female is quite black: bo are 
the females of several species of Xylocopa, the males being 
bright yellow. On the other hand the females of some 
species, as of AiidrcFna fidva, are much brighter coloured 
than the males. Such differences in colour can hardly be 
ftcconntcd for by the males being defenceless and thus re- 
,qmring protection, whilst the females are well defended by 

■ p. Huber. ' Kucherrhwi Kiir Tw " ' Pr 
biBUre dcs Fouriiua,' islii, pp. iwi, Id;.. ili'lpTiis, 
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their stin^. n, Miiller,*" who has particularly atteiid«dfl 
to the habits u( beet;, attributce theije iJilT«>ri-iii-i>s to coloorl 
ID chief part to sexual selection. Thai bec^s have a keenJ 
perception of colour is certaia. Uc eay» that Ihe maleil 
search eagerly and light for the possession of the females;! 
and lie accounts through such coDte^tit for the mandibleal 
of the males being in certain 8|>ecies larger than those of 1 
the females. In some cases the males are far muro niinierous I 
than the females, either early in the season, or at all times I 
and places, or. locally; whereas the females in other casea I 
are apparently in excess. In some species the more beauU- 1 
ful males ap[>ear to have been selected by the females; and I 
in others the more beautiful females by the males. Con- 
sequently in certain genera (Miilter, p. 42), the males of J 
the several species differ much in appearance, whilst tbed 
females are almost indistinguishable; in other genera thai 
reverse occurs. H. Miiller Iwlieves (p. 82) thai the coloun-1 
gained by one sex through sexual selection have often been I 
transferred in a variable degree to the other sex, just as ths I 
pollen-collecting apparatus of the female has often been 
transferred to tlie male, to whom it is absolutely useless."' 

Mvtilla Europaa makes a stridulating noise; and accord- 
ing to Goureau " both seses have this power. lie attributes 
the sound to the friction of the third and preceding ab- 
dominal segments, and I find that these surfaces are marked 
with very (ine concentric ridges; but bo is the projecting 
thoracic collar into which the head articulates, and this 
collar, when scratched wilh the point of a needle, emits the 
proper sound. It is rather surprising that both sexes should 
have the power of stridulating, as the male is winged and 



he ^irrtondoil ilmt irnoh m*\a wouH 
not luhirit Ui« vliHDictFraef tiioir mnio 
gmndfBth*™ ! T" lake ■ mw with 
ordionrf uilrnal* u nearlr panird u 
ponible 1 if ft feiiiile of uiy white 



1 M. Perrier in hin utiole ' la Sileo- 
lion iietuelled'aprAaDsrwlD ' t' Hevag 

SoioDtlBc|aB,' Fob. 1878, p. MS), with- 
out ippanintlT bsvinf reflwtod muoh 
on t&i lubjocl, objecto that «■ the 
main of aociat bcw are known to he 
prodooBd from iinreniU»«l nva, thfy 
ODDid not traiumit now eharaplers to 
tbeir male oltitpiing. Tlii* in an ex- 
traordioarT oHjoe*'— ' ■■ — '- ' — 
fenili»d by a mi 
■ome eharacMr tt - ., - 
of Ch« Miei, or rendering bin ... . 
Utractire to the female, would ]ay 
tan whioli would produce only fe- 
inalea : but theae j'oune femaln would 
next year produce oulw ; utd will it 






a black breed, and the m 



frrandchlldren < 
tendency to blackneawihini their male 
prandfalher t The aoquiroment of 
new ebaractera by the ("Icrile worker- 
beea is a much more dilllcuit caae, but 
1 have endeavonred to Hhow in niy 
■ Ori(rin of 8pecie^' how these aierili 
heiniff are luKtMlod to the power of 
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the fi'malo winglesB. It is notorious that Bees express cer- 
tain emotions, as of anger, by the tone of their humming; 
and aecording to II, Miiller (p. 80), the males of some spe- 
cies make a. [ieculiar singing noise whilst pursuing tlie fe- 
males. 

Order, CoUoptera (Beetles), — Many beetles are coloured 
so as to resemble the surfaces which Ihey habitually fre- 
quent, and they thus earajw detection by their enemies. 
Other species, for instance diamond-beetles, arc ornamented 
with splendid colours, which are often arranged in stripes, 
spots, crosses, and other elegant patterns. Such colours 
can hardly serve directly as n protection, except in the ense 
of certain flower-feeding species; but they may serve as a 
warning or means of recognition, on the same principle as 
the phosphorescence of the glow-worm. As with beetles 
the colours of the two seses are generally alike, we have no 
evidence that they have been gained through sexual selec- 
tion; but this is at least possible, for they may have been 
developed in one sex and then transferred to the other; 
and this view is even in some degree probable in those groups 
which possess other well-marked secondary sexual charac- 
ters. Blind beetles, which cannot of course behold each 
other's beauty, never, as I hear from Mr. Waterhouse, jun., 
exhibit bright colours, though they often have polished 
coats; but the explanation of their obscurity may be that 
they generally inhabit caves and other obscure stations. 

Some Longicorns, especially certain Prionidtp, offer an 
exception to the rule that the sexes of beetles do not differ 
in colour. Most of these insects are large and splendidly 
coloured. The mules in the genus Pyrodes," which I saw 
in Mr. Bates's collection, are generally redder but rather 
duller than the females, the latter being coloured of a more 
or less splendid golden-green. On the other hand, in one 
species the male is golden-green, the female being richly 

•< Pi/roitti jialchfrHmnt. in whlob 
l)ie •nxa diRbr MTUpUuiiu'l.v. W 

been liewribed by Mr. B»W» in ,. . 

'TrrintiKt. Enl. Sw.' ISflft, p. .W. I viz.. t, Peritriolii* and Tricbiii*. tho 

will epMlff tho Ton- other cueii in male of the litter being ninn ob- 

wbiob I h«re he»rd of a difference in warely coloured then the femele. In 

colour )wtwe«D the nexee of beetlfvi. TiUvt flnij/atui the male is black, 

Kirbv nsd SpenM (' Intrrdiipt. to En- and the female nlwaye, a* it w be- 

tMnolotfT,' vol. iii. p. SOU meniion a lievod, of % dark blue colour, with 

Cantharu. Meloe. Rhauiuui. and the ■ red thonx. The mnle. diu), of Ur- 
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thorax. Mi3 the female nf a dull red colled 0. rufitollu) having a nifotii 

■11 over. Thcae two latter beetle* be- thorax. 
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tinted with red and purple. Id the genus Esmeralda the I 
sescB differ so greatly in colour that they have been ranked 
as distinct species; in one species both are of a beautiful 
^shining green, but the male bafc a red thoras. On the whole, . 
as far as I could judge, the females of those PrionidfE, in 
which the scses differ, are coloured more richly than the 
males, and this does not accord with the common rule in 
regard to colour, when acquired through sexual selection. 

markablc distinction between the srxea of 
many beetles is presented by the great horns which rise 
from the head, thorax, ami clypeus of the males; and in 
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Bome few cases from the under surface of the body. These 1 
lioms, in the great family of the Laniellicoms, resemble I 
those of various quadrupeds, such as stags, rhinoceroeea, 
&c., and are wonderful both from their size and diversiBed 
shapes. Instead of describing them, I have given figures . 
of the males and females of some of the more remarkaUe 
forms. (Figs. I G to 20.) The females generally exhibit rudi- ] 
menta of the horns in the form of small knobs or ridgi 
but some are destitute of even the slightest rudiment. On ' 
the other hand, the homs are nearly hs well developed m 
the female as in the male of Phnnwun hncifer; and only a 
little less well developed in the females of some other Bpe- 
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cies uf this genus and o( Copris, I am informed by Mr. 
^Bjtes that the horns do not differ in any manner correspond- 
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Fia 19,— DIpellcu 





Flo. 20,— Oiilho[ihagus rsoglfer, enlarged. 



ing with the more important characteristic differences be- 
tween the several subdirieionB of the family: thus witbio 
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jhe same section of the genuB Ontho^UugUB, there «r* spe- 
felee which bavi- a eiugk' horu, aud ulhcre which havi> Ikw. 

In altnoet all casts, the hiirns are reniarkahU' frum their 
}xceseiv(} variabiUtyi su thai a ^ailuateil eeries caii be 
[onned, from the most highly developed malos to others 
) degenerate that they eim harejy he dietiuguished trom 
e females. Mr. WhIbIi "* found that in I'liaturus taniiftz 
e horns were tliriee as lung tu suiue iiialcti as in otlkers. 
Ur. Bates, after examining above a hundred males of Onifut- 
fkagus rangifer (tig. 20), thuught that he had at lafit dis- 
bovcred a species in whieh the horns did nol vary; bat 
hirther research proved the contrary. 

The extraordinary size of the horns, and their widdy 

KifTorent structure iu close ly-a 11 i I'd forms, indicate thai tlicv 

Tiave been formed for some pur|>ose; but their exeessiva 

rariability in the males of the same s|>ec>es Wds to the in- 

[{crence that this purpose cannot be of a definite nature. 

iThe horns do not show marks of friction, as if used fur any 

Drdinary work. Some authors suppose*' that as the niales 

rwander about much more than the females, they requite 

horns as a defence against their enemies; but us the horns 

are often blunt, they do not seem well adapted fur defence. 

The most obvious conjecture is that they are used by tlie 

males for tighting together; but the mates have never beta 

Lobserved to fight; nor could Mr. Bates, after a careful ex- 

Kamination of numerous species, find any sufKcicnt evidence. 

■ in their mutilated or broken condition, of their having been 

■ithus used. If the males had been habitual fighters, the s' 

•of their bodies would probably have been increased thruugh 

I'Sexual selection, so as to have exceeded that of the females; 

l;but Mr. Bates, after comparing the two sexes in abovi 

Ehundred species of the ('opridee, did not find any marked 

difference in this respect amongst well-developed indWid- 

In Lethrus, moreover, a beetle belonging to the same 

Kercat division of the LamellicomB, the males are known to 

■fight, but arc not provided with horns, though their mandi- 

■l>les are much larger than those of the female. 

The conclusion that the horns have been acquired i 

^ornaments is that whieh best agrees with the fact of their 

"laving been so immensely, yet not fixedly, developed, — 

s shewn by their extreme variability in the same epecjei^ 

Kand by their extreme diversify in closely-allied species. Thia 

Slew will at first appear extremely improbable; but we a' 
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hereafter find with many auimals standing much higher in 
the scaJe, namely MieB, amphiUans, reptilts and birds, that 
various kinds of crests, knobs. h«niB and combs have been 
deveioped a|iparently for this sole purpose. 

The males of Ut'iUis furcifer (fig. 21), and of some other 
species of the genus, are furniiibcd with singular projectiuns 
on their anterior femora, and wilh a great fork or pair of 
horns oq Ihe lower surface of the thorax. Judging froio 
other insects, these may aid the male in clinging lo llie 




female. Although the males have not even a trace of a 
horn on the upper surface of the body, yet the feioalos 
plainly e.vhibtt a rudiment of u single horn on the head 
(fig. 22, a), and of a crest (6) on the thorax. That the slight 
thoracic crest in the female is a rudinieut of a prujection 
proper to the male, though entirely absent in the male of 
this particular species, is clear: for the female of Bvhat 
bison (a genus which comes next to Unitis) has a similar 
slight crest on the thorax, and the male bears a great pro- 
jection in the same situation. So, again, there can hardly 
Im) a doubt that the little point (a) on the head of the female 
Oiiilis fiircifer. as well as on the head of the females of two 
or three allied siwcies. is a rudimentary representative of 
the cephalic horn, which is common to the males of ho many 
lAtnelliconi bceth.-s, lis in PlmDa.'U8 (lig. 18). 

The old belief that rudiments have been created to com- 
plete the scheme of nature is here so far from holding 
good, that we have a complete inversion of the ordinary 
state of things in the family.- We may reasonably suspect 
that the males originally bore horns and transferred them 
to the females in a rudimentary condition, as in so many 
other Lamellicoma. Why the males subsequently lost their 
horns, we know not; hut this may have been caused through 
the principle of compensation, owing to the development of 
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way. acknowledging hintBelf vanquished." In some few 
cnscs mule beetles are well aflajited for fighting, by possessing 
great toothed inandihleB. much larger than ihose of the 
females. This is the case wilh the comnion stag-beetle 
{Lwanug certms), the malee of which emerge from tlie pujuil 
■ about a week bufore the other sex, so that several 
often be seen pursuing the same female. At this season 
they engage in fierce couilicts. When Mr. A. H. Davis " 
lencloscd two males with one female iu a box, the larger 
male severely pinched the smaller one, until he resigned 
his pretensions. A friend informs me that when a boy 
he often put the males together to see them fight, and he 
noticed tfiat they were mueh bolder and fiercer than the 
females, as with the higher animals. The males would 
geize hold of his finger, if held in front of them, but not 
so the females, although they have stronger jaws. The 
males of many of the LucanidjE as well as of the above- 
mentioned IrfptorhyuchUB, are larger and more powerful 
insects than the females, The two sexes of Lrlhnis cephaloles 
(one of the Lamelliconis) inhabit the same burrow; and 
itJie male has larger mandibles than the female. If, during 
the breeding season, a strange male attempts to enter the 
tuiTow, he is attacked; the female doe^ not remain passive, 
but closes the mouth of the burrow, and encourages her 
imttte by continually pushing him on from behind; and the 
%attle lasts until the aggressor is killed or runs away.'" 
The two seseaof another Lamellicorn beetle, the Alctichtis 
eicatrirosus, live in pairs, and seem much attached to each 
other; tlie male excites the females to roll the balls of dung 
in which the ova arc deposited; and if she is removed, he 
becomes much agitated. If the male is removed the female 
Ceases all work, and as M. Brulcrie " believes, would reiftain 
on the aamc spot until she died. 

The great mandibles of the male Lucanidie are extremely 
Tariable both in size and strueture, and in this respect re- 
semble the horns on the head and thorax of many male 
Lamelliconis and Staphylinldw. -A perfect series can l>e 
formed from the best-provided to the worst-provided or 
degenerate males. Although the mandibles of the common 
Stag-beetle, and probably of many other species, are used 

• ' EoWmoloBieiil MwMinp.' vnl. i. " tjooted (Vom Fiwlier. In 'DM. 

n, I). Sa. 8«c aim on Iho i?onHl?t^ Clivw, a'HbiL HaV Inm. t. p. SM. 

ttii* ijMolea, Kirliy uu! Spviica, '< • Ann. Sw. Eniomolog, Fnn».' 

4. vnl. 111. r. 3H; nud Wealwood, I SBS, u quoted in ' Journal of Tnval,' 

ifcWLL p> I8T. by A. Murru]-, isse, p. ISfi. 



3(1(1 THE DESCENT OF MAX. 

IIS efficient weaimns for lighting, it is iloutitrul whcthei 
their great size can thus Ik' acptnuitt'd fnr. Wc have s 
that they are used hy the /.tmtm 
elttphvs of N. Artierica for eeizinj 
the female. As they are i 
spit'uouM ami so elegiintly branched, 
and ae owing to tlioir great leiigtl] 
thi'y lire not well adapted for 
pinL'liinfi, the Buspieion has eroM 
iiiy niiiul tlint they may in ad< 
tion servo as an ornament, lilte 1 
horns on the head tiud tliorax oti 
llie various species above det 
Tlio male Ckiiisoiiruilhus GranliiM 
<>{ S. Chile — a splendid beetle I: 
longing to the same family — h 
onorroously develojwd mandibla 
(lig- ^1)1 he ifi hold and pufp 
cidus; when threatened 
round, opens his great jawe, 
al the same liiiic stridulates Ic 
ISut the mandibles were not a 
onough to pinch my finger bo i 
to cause actual pain, 

Sexual selection, which i 
the possession of considerable ] 

*(?eptive powers and of strong i 
sions, seems to have been tn 
elFeelive wilh the I^melltcuni 
than with any other family 
beetles. With some species 
males are providwi with woi_ 
for tighting: some live in pain a 
show mutual alTection; many I 
the power of stridulating when e 
cite<i; many are furnished with tl 
most extraordinary horns, appi 
ently for the sake of ornainei 
and some, which are dinmal in their habits, are gorgeom 
coloured. Lastly, several of the largest beetles in the v 
belong to this family, which was placed by Liuntens i 
Fabriciiis at the head of the Order." 

Striduhilii'ij organs. — Beetles belonging to many nai 

" Wcstffood, ' MoJem Clo**.' vol. i. p. IM. 
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widely distinct families possess ihesti organs. The sound 
tUua produced can sometiniea be heard at the distance of 
several feet or even yards,'* but it is not comparable with 
that made by the Orthoptera. The rasp generally consists 
of a narrow, slightly-raised surface, crossed by very fine, 
parallel ribs, sometimes so fine as to c-ause iridescent colours, 
and having a very elegant appearance under tlie micro- 
scope. In some cases, as with Typhceus, minute, bristly 
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or scale-like prominences, with which the whole Burronnd- 
jng surface is covered in approximately parallel lines, could 
be traced passing into the ribs of the rasp. The transition 
takes place by their becoming confluent and straight, and 
at the same time more prominent and smooth. A hard 
ridge on an adjoining part of the body serves as the scraper 
for the rasp, hut this scraper in some cases has been specially 
modified for the purpose. It is rapidly moved across the 
rasp, or conversely the rasp across the scraper. 

These organs are situated in widely different positions. 
In the earr Ion-beetles (Neerophorus) two parallel rasps (r, 
fig. 35) stand on the dorsal surface of the fifth abdominal 
segraent, each rasp" consisting of 120 to 140 fine ribs. 
These ribs are scraped against the posterior margins of the 
elytra, a small portion of which projects beyond the gen- 
eral ontline. In many ("riocerida". ami in Clythra 4-punctata 
(one of the Chrysomelidn;), and in some TenebrionidiP, &c.," 

" WollOBton, 'Ou wruin Musieni of >tjiiiuliillrin in tJu Clylhra hw> not 

CurvurioDidic.' ' AunalH and Miw. of \itvu t>ivvlouii1y ob«crvt'ii. 1 wii uleo 

Sal. HitV vol. vi. ISflo. ).. 14. mopli imiobtHl to Mr. K. W, Jwison, 
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the rasp is seattnl on the ilursal ai>eJt of the ahdomen, 
the pygidium or pro-pvgidium. ana ia scruix'd in the sai 
manner by tlip I'lytra. In UekTweriiB, which hi'lunga tol 
another family, thf raspe are placed on the sides of the fintl 
abdominal segment, and are seraped by ridges on t^l 
femora." In certain C'urcnlionida; and C'urabida;," tiilm 
parts are eninpletely reversed in {lositioajV 
for the rasps are seated on the- inferior sui^ 
face of the elytra, near Iheir apices, ofl 
along their outer margins, and the cdgoaj 
uf the abduiiiinal eegmenls eerve as tb^ 
scrapers. In Privbius Hermanni (one ofl 
Dytiscidip or water-beetles) a strong ridgi 
runs iHtrallel and near to the sutural mat 
gin of the elytra, and is crossed by rib« 
coarse in the middle part, but becomin 
gradually finer at both ends, especially i 
the upper end; when this insect is hel^ 
under water or in the air, a stridulatiD]_ 
noise is |)roduced by Ihe extreme hornj^ 
margin of the abdomen being scrape 
against the rseps. In a great number ( 
long-horne<l beetles (Longicornia) the ( 
gans arc situated quite otherwise, the n 
being on the meso-thoraK, which is mbbc 
against the pro-thorax; Landois counted 238 very fine nbt 
on the rasp of Cerambyx keros. 

Many jjamellicorns have the power of stridulating, . 
the organs differ greatly in position. Some species strido^ 
late very loudly, bo that when Mr. F. Smith caught a Troi 
sabtihsiis, a gamekeeper, who stood by, thought he ba4fl 
caught a mouse; but I failed to discover the proiwr o^ania 
in this beetle. In Cleotrupea and Typhteus, a narrow ridgM 
runs obliquely across (r, fig, 26) the coxa of each hind-le^fl 
(having in G. slfrcorariua 84 ribs), which is scraped by t 
specially projecting part of one of the abdominal segmentl 
In the nearly allied Copris lunaris, an excessively nairoil 
fine rasp runs along the sutural margin of the elytra, t *"" 
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another short rasp near the bosal outi^r margin; but in some 
other Coprini tlie rasji is seated, according to Lieconte,'* 
on the dorsal surface of the abdomen. In Oryctes it la 
seated on the pro-pyfjidium; and, according to the same ento- 
mologist, in some other DynastJui, on the under surface of 
the elytra. Lastly, Weatring states tliat in Omahplia hrun- 
tica the rusjt is phiced on the pro-sternum, aiid the scraper 
on the meta-atemuni, the parts thus occupying tlie under 
surface of the body, instead of the upper surface as in the 
LongiconiB. 

We thus 'see that in the ditferent coleopterous families 
the stridulating organs are wonderfully diversified in posi- 
tion, but not much in structure. Within tlie same family 
some species arc proinded with these organs, and others are 
destitute of them. This diversity is iutelligihk', if we sup- 
pose that originally various beetle* made a shuffling or hiss- 
ing noise by the rubbing together of any liard and rough 
parts of their bodies, which happened to be in contact; and 
that from the noise thus produced being in some way useful, 
the rough surfaces were gradually developed into regular 
stridulating organs. Some beetles as they move, now pro- 
duce, either Intentionally or unintentionally, a shuffling 
noise, without jjossessing any proper organs for the purpose. 
Mr, Wallace informs me that the Evchirus longimanus (ft 
Lamellicom, with the anterior legs wonderfully elongated 
in the male) " makes, whilst moi'ing, a low hissing sound 
by the protrusion and contraction of the abdomen; and 
when seized it produces a grating sound by ruhbing its hind- 
legs a^inst the edges of the elytra." The hissing sound ia 
clearly due to a narrow rasp running along the sutural 
margin of each elytron; and I could likewise make the grat- 
ing sound by rubbing the shagrecned surface ot the femur 
against the granulated margin of the corresponding elytron; 
but I could not here detect any proper rasp; nor is it likely 
that I could have overlookitd it in so large an insect. After 
examining Cychrus, and reading what Westring has written 
about this beetle, it seems very doubtful whether it posscssea 
any true rasp, though it has the power of emitting a sound. 

From the analogy of the Ortlioplora and Homoptera, I 

, expected to find the stridulating organs in thi! Coleoptera 

differing according to sex; but Landois. ivlio has carefully 

examined several species, observed no snch dilTerence; nor 

did Westring; nor did Mr. G. R. Crotch in preparing the 
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the first place, that when the sexee of butterflira dilTt9', the' 
male as a general ruK- i^ llir more bi-autiful, and departs 
more from the usual type of colouring of the group to 
which the species I(el(mg8. Hence in mtwl groups the fe- 
males of the eeveral sjiecies resemble each other much mora 
closely than do thf iiiales. lu some ca««, however. Id which 
I shall hereafter allude, the females are coloured more 
splendidly than the rnahs. In the second place, these do* 
tails have heen given to bring clearly before the mind that 
within thy saniv genus, the two si-xt-s frequeiilly present 
every gradation from no difference in colour, to so great 
a difference that it was long before the two were placed 
by entomologists in the sanie genus. In the third place, w« 
have seen that when the seses nearly rcsenilile each other, 
tliis appears due either to the male having transferred hia 
colours to the female, or to the male having n-tained, or 
perhaps recovered, the primordial colours of tlie group. It 
also deserves notice that in those groups in which the scxoi 
differ, the females usually somewhat rc8t>mble the malea, 
so that when the males are beautiful to an extraordinary 
degree, the females almost invariably exhibit some degree 
of beauty, From the many cases of gradation in the amouat 
of difference between the sexes, and from the prevalenca 
of the same general type of coloration througlmul the whole 
of the same groujt, we may conclude that the causes hare 
generally l«cii the same which have deterrainwl the brilliant 
colouring of the males alone of some siiecies, and of both 
sexes of other species. 

As so many gorgeous butterflies inhabit the tropics, it 
has often been supposi^d that they owe their colours to the 
great heat and moisture of these zones; but Mr. Bates" has 
. shown by the domparison of various closelv-allied groups of 
insects from the temperate and tropical regions, that this 
view cannot be maintained; and the evidence becomes con- 
clusive when brilliantly-coloured males and plain-coloured 
females of the same sj>ecies inhabit the same district, feed 
on the same food, and follow exactly the same habita ol 
life. Even when the sexes resemble each other, we can 
hardly believe that their brilliant and beautifully-arranged 
colours are the purposelesjs result of the nature of the tisBiiea 
and of the action of the surrounding conditions. 

With animals of all kinds, whenever colour haa been 
modified for some special purpose, this has been, aa far aa 

• • The NHlumllBl on die Amuolu,' vol, i. 186S, p. 19. 
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we can judge, either for direet or indirect protection, or as 
an attraction between tlie eexes. With many species of 
butterflies the upper surfaces of the wings are obscure; 
and this in all probability leads to their escaping observation 
and danger. But butterflies would be particularly liable to 
be attacked by their enemies wlien at rest; and most kinds 
wliiUt resting raise their wings vertically over their iwcke, 
BO that the lower surface atone \b exposed to view. Hence 
it is this side which is often coloured so as to imitate the 
objects on which these insects commonly rest. Dr. Bossier, 
I believe, first noticed the similarity of the closed wings ot 
certain Vanessxe and other butterflies to the bark of trees. 
Many analogous and striking facts could be given, The 
most interesting one is that recordotl by Mr. Wallace ' of 
a common Indian and Suniatran butterfly (Kallima), which 
disappears like magic whi?n it settles on a bush; for it liides 
its head and antenna between its closed wings, which, in 
form, colour and veining, cannot be distinguished from a 
withered leaf with its footstalk. In some other cases the 
lower surfaces of the wings are brilliantly coloured, and 
yet are protective; thus in Thecta ruhi the wings when closed 
are of an emerald green, and resemble the young leaves of 
the bramble, on which in spring this butterfly may often 
be seen seated. It ia also remarkable that in very many spe- 
cies in which the sexes differ greatly in colour on their upjwr 
surface, the lower surface ia cloaely similar or identical in 
both sexes, and serves as a protection.* 

Although the obscure tints both of the upper and under 
sides of many butterflies no doubt serve to conceal them, 
yet we cannot extend this view to the brilliant and con- 
spicuous colours on the upper surface of such species as 
our admiral and peacock Vanessre, our white cabbage-but- 
terflies (Pieris), or the great swallow-tail Papilio which 
haunts the open fens — for these butterflies are thus ren- 
dered visible to every living creature. In these species both 
sexes are alike; but in the common brimstone butterfly 
(Oonnptert/x rkamni), the male is of an intense yellow, whilst 
tho female is much paler; and in the orange-tip (Aiilhn- 
rkaris cnrdnminrs) the mates alone have their wings ti|iped 
■with bright orange. Both the males and females in tbc-c 
cases are conspicuous, and it is not credible that their dif- 

» 8m the intenwtiiuf MtUlo in ihc fieicnce Gowin," Serrtrmbor, 18(17, p. 

■* W«Mmin>teT Kovior.- Julv. IsflT, p. Ifll. 

]A. A woodrul of Ihc itnllima ih (Mr. G. Fnucr, in' NaluTe,' April, 
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ference in colour should stand in any relation to ordinaiy 
protection. Prof. Weismann remarks/ that the female of 
one of the LycsBuae expands her brown wings when she set- 
tles on the ground, and is then almost invisible; the male, 
on the other hand, as if aware of the danger incurred from 
the bright blue of the upper surface of his wings, rests with 
them closed; and this shows that the blue colour cannot be 
in any way protective. Nevertheless, it is probable that 
conspicuous colours are indirectly beneficial to many spe- 
cies, as a warning that they are unpalatable. For in certain 
other cases, beauty has been gained through the imitation 
of other beautiful species, which inhabit the same district 
and enjoy an immunity from attack by being in some way 
offensive to their enemies; but then we have to account for 
the beauty of the imitated species. 

As Mr. Walsh has remarked to me, the females of our 
orange-tip butterfly, above referred to, and of an American 
species (Anth, genutia) probably show us the primordial 
colours of the parent-species of the genus; for both sexes 
of four or five widely-distributed species are coloured in 
nearly the same manner. As in several previous cases, we 
mav here infer that it is the males of Atith, cardamines and 

ft' 

genutia which have departed from the usual type of the 
genus. In the Anth, sara from California, the orange-tips 
to the win<xs have l)cen partially developed in the female; 
but they are paler than in the male, and slightly different in 
some other respects. In an allied Indian form, the Iphias 
glaurippe, the orange-ti])s are fully developed in both sexes. 
In this Ii)hias, as pointed out to nie by Mr. A. Butler, the 
under surface of the wings marvellously resembles a pale- 
eoloured leaf; and in our English orange-tip, the under 
surface resembles the flower-head of the wild parsley, on 
which the butterfly often rests at niglit.^** The same reason 
which compels us to believe that the lower surfaces have 
here l^een coloured for the sake of protection, leads us to 
deny that the wings have been tipped with bright orange for 
the same purpose, especially when this character is confined 
to the males. 

Most Moths rest motionless during the whole or greater 
part of the day with their wings depressed; and the whole 
upper surface shaded and coloured in an admirable manner, 
as Mr. "Wallace has remarked, for escaping detection. The 

• ' Einflujw dcr iBolirung nu di. bv T. ^V. Wood, » The Student,' Sept. 
Artbildunjf,' 1872, p. SS. 1868, p. 81. 
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front-wings of the Bombjcida; aud Noctuidip,'* when at rest, 
generally overlap and conceal the hind-wjngs; so that llie 
latter might be brightly coloured without much risk; aud 
they are io fact often thus coloured. During flight, luoths 
would often be able to eacape from, their enemies; neverthc- 
k'Sfl, as the hind-wings are then fully exposed to view, their 
bright culours must generally have been acquired at some 
little risk. Bui t!ie following fact shews how cautious we 
ought to be in drawing conclusions on this head. The 
oommon Yellow Under-wings (Tripha^ua) often fly about 
during the day or eariy evening, and are then conspicuous 
from the colour of their hind-wings. It woidd naturally 
be thougiit that this would be a source of danger; but Mr. 
J. Jenner Weir believes that it actually serves them as a 
means of escajH!, for birds strike at these brightly coloured 
and fragile surfaces, instead of at the body. For iniitance, 
Mr. Weir turned into his aviary a vigorous specimen of 
Triphana pronuha, which was instantly pursued by a robin; 
but tile bird's attention being caught by the coloured wings, 
the moth was not captured until after about fifty attempts, 
aud BHiall portions of the wings were repeatedly brokea 
off. He tried the sarae experiment, in the open air, with 
a swallow and T. fimbria; but the large size of this moth 
probably interfered with its captnre.'" We are thus re- 
minded of a statement made by Mr. Wallace,'^ namely, that 
in the Brazilian forests and Malayan islands, many common 
and highly -decorated butterflies are weak flyers, though 
furnished with a broad expanse of wing: and they "are 
often captured with yiierced and broken wings, as if they 
had been seized by birds, from which thoy had escaped: if 
the wings had been much smaller in proportion to the body, 
it seems probable that the insect would more frequently 
have been struck or pierced in a vital part, and thus the 
increased ejipanse of the wings may have been indirectly 
beneficial." 

Disphi/.—The bright colours of many butterflies and 
of some moths are specially arranged for display, so that 
they may be readily seen. During the nighl colours are 
not visible, and there can he no doubt that the nocturnal 
mothfi, taken as a body, are much less gaily decorated than 

fl-ir's paper In ' Traiaapt. EnL Soo.' 
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butterflies, all of which are diurnal in their habits. But 
the moths of certain families, such as the Zygsenidie, seyeral 
Sphingidffi, Uraniidse, some Arctiidse and Satumiids, fly 
about during the day or early evening, and many of these 
are extremely beautiful, being far brighter coloured thui 
the strictly nocturnal kinds. A few exceptional cases, how- 
ever, of bright-coloured nocturnal species have been re- 
corded.^* 

There is evidence of another kind in regard to display. 
Butterflies, as before remarked, elevate their wings when 
at rest, but whilst basking in the sunshine often alternately 
raise and depress them, thus exposing both surfaces to fuU 
view; and although the lower surface is often coloured in 
an obscure manner as a protection, yet in many species it 
is as highly decorated as the upper surface, and sometimes 
in a very different manner. In some tropical species the 
lower surface is even more brilliantly coloured than the 
upper.^^ In the English fritillaries (Argynnis) the lower 
surface alone is ornamented with shining silver. Never- 
theless, as a general rule, the upper surface, which is prob- 
ably more fully exposed, is coloured more brightly and di- 
versely than the lower. Hence the lower surface generally 
affords to entomologists the more useful character for de- 
tecting the allinities of the various species. Fritz Miiller 
informs me that throe species of Castnia are found near 
his house in S. Brazil: of two of them the hind-wings are 
obscure, and are always covered !)y the front-wings when 
these butterflies are at rest; but the third s]K»cie8 has black 
hind-wings, l)eautifully spotted with red and white, and 
these are fully expanded and displayed whenever the butter- 
fly rests. Other such castas could he added. 

If we now turn to the enormous group of moths, which, 
as I hear from Mr. Stainton, do not habitually expose the 
under surface of their wings to full view, we And this side 
very rarely coloured with a brightness greater than, or even 
equal to, that of the upper side. Some exceptions to the 
rule, either real or apparent, must l)e noticed, as the case 
of Hypopyra.** Mr. Trimen informs me that in Guenee's 
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preat work, three moths are figured, in which the under sur- 
face is much the more hrilliant. For instance, in the Aub- 
tralian tiastrophora the upper surface of the fore-wing is 
pale greyish-ochreous, while the lower surface is magnifi- 
cently ornamcuted hy an ocellus of cohalt-blue, placed in 
the midst of a blai-k mark, surrounded by orange-yellow, 
and this by bluisli-white. But the habits of these three 
moths are unknowu; so that no explanation can be given 
of Uieir imuBual style of colouring. Mr. Trinien also in- 
fornis me that the lower surface of the wings in certain 
other Qeomctra' " and quadrifid Noctuie are either more 
variegated or more brightly-coloured than the upper sur- 
face; but some of these species have the habit of " holding 
their wings quite erect over their hacks, retaining them 
in this position for a considerable time," and thtis exposing 
the under surface to view. Other species, when settled on 
the ground or herbage, now and then suddenly and slightly 
lift up their wings. Hence the lower surface of the ivings 
being brighter than the upper surface in certain moths is 
not so auoHialous as it at first appears. The Saturniidie 
include some of the most beautiful of all moths, their wings 
being decorated, as in our British Emperor moth, with fine 
ocelli; and Mr. T. W. Wood " observes that they resemble 
butterflies in some of their movements; "for instance, in the 
gentle waving up and down of the wings as if for display, 
which is more characteristic of diurnal than of nocturnal 
Lepidoptera." 

It is a singular fact that no British moths which are 
brilliantly coloured, and, as far as I ean discover, hardly 
any foreign species, differ much in colour according to sex; 
though this is the case with many brilliant butterflies. The 
male, however, of one American moth, the Satvrnta lo, 
is described as having its fore-wings deep yellow, curiously 
marked with purjilish-red spots; whilst the wings of the 
female are purple-lirown, marked with grey lines." The 
British moths which differ sexually in colour are ail brown, 
or of various dull yellow tints, or nearly white. In several 
Bpecies the males are much darker than the females," and 
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thoBc belong to groups which gpnt-ntUy fly nlraut durin); 
aflurnuon. On ihu uthcr baud, in many jroiMTn, u 5tr. 
StaiutoD inForiuK m^, the tnulcs hnvc llit- hiDd-iritif;6 vhili 
tbun lb()8« of l!ie female — iif which £»ct /l»?rr)/is exrlama- 
lionia uWvn a t;'>od instuncf. Ln the GluM«t Sloth (Urputlia 
btimnli) thf dilTercnce ifl more strongly markiMl: Ihi- iiiairt 
being white, and the remuhs )'el1ow with darkur markingH-'' 
It is jimbulilc! that in those cases thf males an* thi 
dere<i more conspicuous, and more easily sw'ii by the fcaudci 
whilst tlyiii^ nboul in the dusk. 

From the several fure);oin^ facts it ie impossible lo admit 
that the brilliant colours of huttertliefl, and uf sotae fe<r 
inoth», have commonly ijeen ud^ulrcl for thv sake of piv 
tection. Wu buve seen that their colours and elegant ptt- 
IcrnH arc arranged and exlilbitod as if For dis}day. Heart 
I am led to believe that the females prefer or are most 
cited by the more brilliant males; for on any other eupposJ- 
tion the males would, as far as we can see, be ornamented 14 
no purpose. We know tliat ante and certain Lamellicnni 
beetles are capable of feeling an attachment for each nthvr, 
and that anta recognise their fellows after an inten"al of 
several months. Ilonce there is no abstract ini)iroliahility 
in Ihe Lepidoptera. which probably stand m»nrly or quiti 
, as high in the scale as these insects, having suflicionl tnt^utal 
capacity to admire bright colours. They corttiinly diecovot 
flowers by colour. The Humminp-bird Sphinx may ofli 
be seen to swoop down from a distance on a bunch of 
ilowera in the midst of green foliage: and i havf been a*- 
surcd by two persons abroad, that these moths repeatedly 
visit flowers [minted on the walls of a room, and vaiolf 
endeavour to insert their prob<»cifi into them. Fritz MUUiT 
informs me that several kinds of butterlliea in S. &iHal 
shew an unmistakable preference for certain eotonrs 
others; he observed that they very often visited the brilHuC 
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red flowt'ra of fivf or six genera of plants, but never llie 
wliilu or yellow llowLTiug sjimt-s of tiie same and other 
genera, growing in the same garden; and I have received 
ottier aecounts to Ihe same effect. As I liear from Mr. 
Doubieday, the conimou white butterfly often flies down 
to a bit of paper on the ground, no doubt mlBtaking it fur 
one of its own species. Mr. Collingwood " in speaking of 
the difficulty in collecting certain butterfiiee in the Miilay 
Archipelago, stules that "a dead specimen pinned upon 
a conspieuous twig will often arrcEt an insect of the same 
species in its headlong dight, and bring it down within 
easy reach of the net, especially if it be of the opposite sex." 

The courtship of butterflies is, as before remarked, a 
prolonged affair. The males sometimes fight togetlier in 
rivalrj" and many may be seen pureuiog or crowding round 
the same female. Unlees, then, the females prefer one male 
to another, the pairing must be left to mere chance, and 
tbiB does not appear probable. If, on the other hand, the 
females habitually, or even occasionally, prefer the more 
beautiful males, the colours of the latter will have been 
rendered liritrhter by degrees, and will have been trans- 
mitted to both sexes or to one sex, according to the law of 
inheritance which has prevailed. The process of sexual 
selection will have l>een much facilitated, if the conclusion 
can be tnisted, arrived at from various kinds of evidence 
in the supiilement to the ninth chapter; namely, that the 
males of many Lepidoptcra. at least in the imago stale, 
greatly exceed the females in number. 

Some facts, however, are opposed to the belief that 
female butterfHes prefer the more beautiful males; thus, 
as I have been assured by several collectors, fresh females 
may freijuently be seen paired with lettered, faded, or dingy 
males; but this is a circumstance which could hardly fail 
often to follow from the males emerging from their cocoons 
earlier than the females. With moths of the family of the 
Bombyeidte. the sexes pair immediately after assuming the 
imago state; for thej' cannot feed, owing to the rudimentary 
condition of their mouths. The females, as several ento- 
mologists have remarked to me, lie in an almost torpid 
atate, and appear not to evince the least choice in regard 
to their partners. This is the case with the common silk- 
moth {It. mori). as T have been told by some continental 
and English breeders. Dr. Wallace, who has had great ex- 
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of mnny butterflies are known to support the females dur- 
ing their marriage flight: but in the Bpecies just named 
it is Uie females which support the males; so that the part 
wbicli Ihi! two sexes play ia reversed, as is their relative 
teauty. Throughout the animal kingdom tJie males eom- 
monty take the more active sliare in wooing, and their beauty 
seems to have been increased by the females having ac- ■ 
cepted die more attractive individuals; but with these but- 
terflies, tlie females take the more active part in the final 
marriage ceremony, bo that we may suppose that they like- 
wise do so in the wooing; and in this euse wo can under- 
stand how it is that they have been rendered the more beau- 
tiful. Mr. Meldola, from whom the foregoing statements 
have been taken, says in conclusion: "Though I am not 
convinced of the action of sexual selection in producing 
the colours of insects, it cannot be denied that these facta 
are strikingly corroborative of Mr. Darwin's views." " 

As sexual selection primarily depends on variability, a 
few words must be added on this subject. In respect to 
colour there is no difficulty, for any number of highly vari- 
able Lepidoptera could be named. One good instance will 
suffice. Mr. Bates shewed nic a whole series of specimens of 
Papilio sesostris and P. chiUirma; in the latter the males 
Taried much in the extent of the beautifully enamelled 
gr^en patch on the fore-wings, and in the size of the white 
mark, and of the splendid crimson stripe on the hind- 
wings; so that there was a great contrast amongst the males 
between the most and the least gaudy. The male of PapiHo 
sesoslris is mnch less beautiful than of P. children/^; and it 
likewise varies a little in the size of the green patch on the 
fore-wings, and in the occasional appearance of the small 
crimson stripe on the hind-wings, borrowed, as it would 
eeem, from its own female; for the females of this and of 
many other ajieciea in the .^neae group possess this crim- 
son stripe. Hence between the brightest spwimens of P. 
sMnftria and the dullest of P. chihireiia; there was but a 
small interval; and it was erident that as far as mere vari- 
ability is concerned, there would be no difficulty in perma- 
nently increasing the beauty of either species by means of 
selection. The variability is here almost confined to the 
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uiodiGed for the sake of proloction, it is (JiRicalt Ln dec 
in iiow largu a proiinrtinn of cnses sexual selection has pUji 

a part. This ia iiiore espivially dillii^ult iii thimi Ordvt 
such as Orthopt^ra, llymL'noplcra. and L'oWptera, in whii 
the two Boxes rarely dilfer much Ju colour; for we are 1' 
left to mere analog'. Willi tin.' t'oU-opttra. howevei, _ 
btifore remarked, it ia in the ><i'eal. ljaiiiclli(;urii ^oup 
placi>d by boiuo authors at tht' lit-ad of the Order, and 
which we ^ometimefi eeo a mutual attachment Wtwfi 
sexes, that we iind the males of some epcc-ics jiosEessin 
weapons fur sexual strife, others furaJHlied with wondcrfi 
home, many with etridulatiug ornaiiB, and others omamentt 
with splendid metallic tintB. Hence it seems pruljAhW Ll 
all these characters have heen gained through the sai 
means, namely sexual selection. With hulterllies we hi 
the best evidence, as the males sometimes take pains to <j 
play their beautiful colours; and we cannot lndiev« ihl 
they would act thus, unless the display was of use to thw 
in their courtship. 

When we treat of Birds, we shall see that they prese 
in their secondary sexual characters the closest anulo; 
with insects. Thus, many male birds are highly nugnacioi 
and some are furnished with special weapons for ii^litii 
with their rivals. They possess organs which are usee dii 
iug the breeding-season for producing vocal and instn 
mental music. They are fret{uently ornamirnti-d with cotut 
horns, wattles and plumes of the most diversified kinds, aa 
are decorated with beautiful colours, all evidently for tl 
sake of display. We shall Hud that, ns with insects, hot 
sexes in certain groups are equally beautiful, and are ei)Uftl| 
provided with ornaments which arc usually eoniinwd to tl 
male sex. In other groups both sexes are equally pUtB 
coloured and unornamentcd. Lastly, in some few anoma 
inus rases, the females are more beautiful than the nude 
We shall often find, in the same group of birds, every gradf 
tion from no difference between the sexes, to an extKllI 
difference. We siiall see that female birds, like female ill 
sects, often jtossess more or less plain traces or rudiinenl 
of characters which projjerly belong to the iiuUcs and ■! 
of use only to them. The analogy, indeed, in all theae IB; 
spects between birds and insects is curionely close, filiat 
ever explanation applies to the one class probably appli 
to the other; and this explanation, as we shall hereafter fl 
tempt to shew iii further detail, is sexual selection. 
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SECONDARY SEXUAL CDAKACTEBS OF FISHES, 
AMPHIBIANS, AND BBPl'tLKS. 
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We have now arrived at the great sub-kingdom o£ the 
Vertebrata, and will commpnoe with the lowest class, that of 
Fishes. The males of Plagiostomous fishes (sharks, rays) 
and of Chimffiroid fishes are provided with claspere which 
serve to retain the female, like the various structures pos- 
sessed by many of the lower animals. Besides the claspers, 
the males of many rays have clusters of strong sharp spines 
ou their heads, and several rows along " the upper outer sur- 
face of their pectoral fins." These are present in the males 
of some species, which hhve other parts of their bodies 
smooth. They are only temporarily developed during the 
breeding-seasuo ; and Dr. Gunther suspects that they are 
brought into action as prehensile organs by the doubling in- 
vards and dnwnwarils of the two sides of tho body. It is a 
remarkable fact that the females and not the males of some 
apecies, as of Itiiin rinrala, have their backs studded with 
large hook-formed spines.' 

The males alone of the capelin (Mathlus villoetig, one of 
Salmoutda?), are provided with a ridge of closely-set, brush- 
like scales, by the aid of which two males, one on each side, 
liold the female, whilst she runs with great swiftness on the 
sandy beach, and there deposits her spawn.* The widely dis- 
tinct Monanin/kv!' sropns presents a somewhat analogous 
Btructure. The male, as Dr. (Jiinther informs me, has a 
cluster of stiff, straight spines, like those of a comb, on the 
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sides of the tail; end tlit%e in a spccunes eix inches Ini 
ware nearly ouo and a half indiea id lungth; the {cnmlv In 
in the same place a c-hister of hri»t lea, which may be conipara^ 
wilh tlioee of a tooth -bniHii. In another epi'di's. M. prrnnia 
the male haa a brush like that possessed by the reitiulf 'if tbf 
lost speeiee, whilst the sidfs of the tail in tJie fcmaU' aril 
Bmoolh. In some other sjwdes of the same genus the tat 
cun be jtereeived to he B btlh- roughened in the mali- and j">!i, 
fectly anooth in the female; and lastly in others, both sfjtej 
hare smooth xldes. 

The maleg of many fish tight for the possesion of ihl 
females. Thus the male stieklehaek (Gafhriistrus iFiurwa! 
hag been dcst-ribcd as '* mad with delight," when the fenialS 
comes out of her hiding-place and surveys the aeitt which bsl 
haH made for her, " lie darts round her in every dirCT.-tioa, ] 
then to his accumulated materials for the nesl, tlien hock 1 
again in an instant; and as she docti not advance he i 
deavours to push her with his snout, and thou tries to pull 
her by the tail and side-spine to the nest." ' The males bte 
said tu he polygamists; * they arc extraordinarily bold and 
pugnacious, whilst " the females are quite pacific." Their j 
battles are at times desperate; '" for these puny combatantB I 
fasten tight on each other for several seconds, tumbling over I 
and over again, until their strength appears cnmplHely ex- I 
hausted." With the roiigb-tailed stickleback (G. Iraekiiriu) I 
the males whilst fighting swim round and niund each other, j 
biting and endeavouring to pierce each other with theirJ 
raised lateral spines. Tlie same writer adds,' " the bib 
of these little furies is very severe. Tbey also use tha 
lateral spines with such fatal effect, that I have 
during a battle absolutely rip his opponent quite open, i 
that he sank to the bottom and died." ^VIlen a fish is eo' 
quercd, " his gallant hearing foresakes him: his gay coloui 
fade away: and be hides his disgrace among his peace«l4 
companions, hut is for some time the constant object of I' 
conqueror's persecution." 

The male salmon is as pugnacious as the little c 
back: and so is the male trout, as I hear from Dr. GiintlM 
Mr. Shaw saw a violent contest between two male s 
which lasted the whole day: and Mr. R, Buist, Supi 
tendent of Fisheries, informs me Ihat he has often i 
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from the bridge at Parth the inak'B driving away their rivak, 
whilst thu femaleii were spawning. The male« " are con- 
etantlj' figlitiug and tearing each other on the spawning- beds, 
and many so injure each other as to cause the death of num- 




Flo. «?.— He»d of male common aalinon (Satmo mlar) diirinf" the farwdlDS-maion. 
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bers, many being seen swimming near the banks of the river 
in a state of eshauslion, and apparently in a dying state." • 
Mr, Buist informs me, that in June 1868, the keeper of the 
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Stormontfield breeiUng-[iotnlfi visited ttie northern Tyne 
found about 300 d<!ad aaimun, all of vfhich with one excep- 
tion were males; and he was convinced that tbey bad lost 
their livee by fighting. 

The most curious point about tbe male sulmon is that 
during the breeding-season^ besides a sliglit cliange in colour. 




" the lower jaw elongates, and a cartilaginous projection 
turns upwards from the point, wliieh, when the jawe are 
closed, -occupies a deep cavity between the inlermasiDsry 
liones of the upper jaw." ' (Figs. 27 and 28.) In our sal- 
mon this change of structure lasts only during the breeding 
season; but in the Salmo lycaodon of N.-W. America Uie 
change, as Mr. J. K. Lord * believes, is permanent, and bort 
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marked in the older males wliich have preyioasly aseendeil 
tht rivers. In these old males the jaw becomes developed 
into an immense hook-like |»rojec'Iiwn, and the teeth grow 
into regular fangs, often more than half an inch in length. 
With the European salmon, according to Mr. Lloyd," the 
temporary hook-Uke struclure serves to strengthen and pro- 
tect the jaws, when one male charges another vrith wonderful 
violence; but the greatly developed teeth of the male Ameri- 
can ^Imon may be compared with the tusks of many male 
mammale, and they indicate an oHeusive rather than a pro- 
tective purpose. 

The salmon is not the only fish in which the teeth diSer 
in the two sexes; as this is the case with many rays. In the 
thomhack (Rain dtivala) the adult male has sharp, pointed 
teeth, directed backwards, whilst those of the female are 
broad and flat, and form a pavement; so tliat these teeth 
diiler in tlie two se.xes of the same species more than is u^ual 
ia distinct genera of the same family. The teeth of the 
male become sharp only when he is adult: whilst young they 
are broad and flat like those of the female. As bo frequently 
occurs with secondary sexual characters, both sexes of some 
species of rays (for instance H. balis), when adult, possess 
sharp pointed teeth; and here a character, proper to and 
primarily gained by the male, appears to have been trans- 
mitted to the offspring of both sexes. The teeth are likewise 
pointed in both sexes of H. maculala, but only when quite 
adult; the males acquiring them at an earlier age than the 
females. We shall hereafter meet with analogous cases in 
certain birds, in which the male acquires the plumage com- 
mon to both sexes when adult, at a somewhat earlier age than 
does the female. With otbcr species of rays the males even 
when old never possess sharp teeth, and consequently the 
adults of both sexes are provided with broad, flat teeth like 
those of the young, and like those of the mature females of 
the above-mentioned species.'" As the rays are bold, strong 
and voracious fish, we may suspect that the males require 
their sharp teeth for fighting with their rivals; but as they 
possess many parts modified and adapted for the prehension 
of the female, it is possible that their teeth may be used for 
this purpose. 

in regard to size, M. Carbonnier " maintains that the 
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female of almost all fishes is larger than the maie; and Dr.l 
GiintJier does nut kuuw of a siiiglo iiistuiice in whicli tbsl 
male is actually Iiirger than the female. With some Cjfprino-J 
donts the male is not even half as large. As in many kindBil 
of fifihee the males habitually fight together. Jt is Eurpmingl 
that they have not generally become larger and fifroiigcr (hnn] 
the females through the effects of sexmtl selection. Thfi' 
males suffer from their small size, for according to M. OaNl 
bounitT, they are liable to l>e devoured by the females of their'l 
own species when enrnivorous, and no doubt by other epecies. J 
Increased size must l>e in some manner of more importanc«l 
to the females, than strength and size are to the males fori 
fighting with other males; and this perhaps is to allow of tbel 
production of a vast number of ova. 1 

In many epenes the male alone is ornamented withj 
bright colours; or these are much brighter in the male tJua J 
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the female. The male, also, is sometimes iJrn\nded witlil 
appendages which appear to he of no more use to him for thai 
ordinary purposes of life, than are the tail teathere to thel 
peacock. I am indebted for most of the following facts tol 
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the kindness of Dr. Ouuther. There ia reason to suspect 
that many tropical fishes differ sexually in colour and struc- 
ture; and there arc some Btritdng cases with our British 
fisheg. The male Ciillionymus Ii/ra has been called the 
gftntneous dragonrt " from its brilliant geni-like colours." 
When fresh caught from the sea the body is yellow of various 
shndL'B, strijH.ll and spotted with vivid blue on the head; the 
dorsal fins are pale brown with dark longitudinal bands; the 
ventral, c-audnl, and anal fiue being bluish-black. Tbe fe- 
male, or sordid dragonet. was considered by Ijnnieus, and by 
many subsequent oaturahsts, as a distinct species; it is of 
a dingy reddish-brown, with the Aovnal fln brown and the 
other iim white. The sexes differ also in the proportional 
size of the bead and mouth, and in th^ position of the eyes; " 
but the most striking difference is the extraordinary elonga- 
tion in the mate (Kg. 29) of the dorsal fin. Mr. \\. Suville 
Kent remarks that this "singular appendage appears from 
my observations of the species in confinement, to be subser- 
vient to the same end as the wattles, crests, and other abnor- 
mal adjuncts of the male in gallinaceous birds, for the pur- 
pose of fascinating their mates." " The young malea resem- 
ble the adult femak-s in structure and colour. Throughout 
the genns Calliouymus," the male is generally much more 
brigblly spotted than the female, and in several species, not 
only the dorsal, but the anal fin is much elongated in the 
males. 

The male of the i'oHus scorpiuH, or soa-scorpion, is slen- 
dtTer and smaller than tlie female. There is also a great 
difference jn colour Mween them. It is difficult, as Mr. 
Lloyd'* remnrks, "for any one, who has not seen this fisli 
during the spawning-eeason. when its hues are brightest, to 
conceive the admixture of brilliant colours with which it, in 
other respects so ill-favoured, is at that time adorned." 
Both sexes of the Liibrus mtjliis, although very different in 
colour, are beautiful ; the male being orange with bright blue 
stripes, and the female briglit red with some black spots on 
the Dack. 

In the very distinct family of the Cyprinodontida. — in- 
habitants of the fresh waters of foreign lands — the sexes 
sometimes differ much in various characters. In the male 
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of the MolUenenia pettnrnsif,'* the dursal fin ia greatly dt 
vclopod and in nurkeii with a ruw uf lar^i', round. occlfalHJ 
hri^lit-toliiiiri.il E[jut{i; wliilsl the ^nie fiu in the female t 
emallcr. of a dilTiTt'nt Ehapc. and niurkctl iiiily wilh 
larly curved brown efHite. In the male tlic- hiisal marcin c 
the anal 6n h also n little jiroiiiu'eH and dark I'oluurwL la 
the male of au allied form, the Xiphopfwrua Hellerii (fig. 80JI 
the inferior margin »f the (.uiuial fiu \b defelojKHl into a Ii 
filament, uliith, an I bear £rom Ur. Giinther, is strii>ed «riti 




a. SCL— Zlphophams HeUnil. Upper flgure, male ; tower n(ni<«> 



Lripht colours. This filament dues not contain any niu&clefl 
and apparently canuot be of any direct use to the fish. £ 
in the case ol the Callionymus, Ihe males whilst young r 
Bemhle the adult females in colour and structure. Sffita 
differences such as these may he strictly compared with thcw 
which are so frequent with gallinaceous birds," 

In a siluroid fish, inhabiting the fresh waters of SoutH 
America, the Plecnslnmiis bnrtialiis "* (fig. 31), the mnle I 
its mouth and inter-opcreulum fringed with a beard df eSitSi 
hairs, of which the female shows hardly a trace. Thcee h 
are of the nature of scales. In another species of the s 
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t^ntaclee are prolongations of tho true skin, and thOT«for 
aru not lioinologoua with the sliff liaire of the former Bpedcc 
but it can hardlj' Ik' doubted that botli nerve the same pm 
poee. What tliie piirpusi- may be. is difBciilt to conjecture 
ornament dora not lii-re seem probable, but we can bardlj 
euppoee that stilT hairs and flexible filaments lun be uscfti 
in any ordinary nay to the males alone. In that etraiu^ 
monalcr, the Cbhiia-m mrmglmsa, the male lias ii hooK.- 
shaped bono on the top nf the head, directed forwards, witff 
its end rounded and covered with shaqi -spines; in the female 
" this crown is altogether absent," but what its use may be to 
the male is utterly unknown.'* 

The structures as yet referred to are permanent in the 
male after he has arrived at Tiiatdrity; bul witli ■ 
Blennies, and in another allied ^enus," a cnwt is developed 
on the head of the male only during th« breoding-ef 
and the body at the same time becomes more brightly 
coloured. There can be lillle doubt that tide crest serves » 
a temporary sexual ornament, for the female does not exhitn^ 
a trace of it. lu other species of the same genus both sex<e 
possess a crest, and in at least one species neither sex is thtu 
provided. In many of the Chromldas, for instance in Go 
ophagus and especially in Cichla. the males, as I hear f 
Professor Agassiz," have a conspicuous protuberance on th4 
forehead, which is wholly wanting in the females and in th( 
young males. Professor Agassiz adds. " I have often < " 
served these fishes at the time of sjiawning when the f 
berance is largest, and at other seasons wlien it ie totallj 
wanting, and the two sexes shew no diffcrenw whatever i 
the outline of the profile of the head. I never could eaeta 
tain tiiat it subserves any special function, and the Indian 
on the Amazon know nothing about its use." These pro- 
tuberances resemble, in their periodical appearance, the flesbji 
carbuncles on the lieads of certain birds; but whether U«^ 
sen-e as ornaments must remain st present doubt fid. 

I hear from Professor Agassiz and Dr. Qunther, that iM 
males of those fishes, which difler permanenlly in eoloui 
from the females, often become more brilliant during th< 
breeding-season. This is likei\-ise the case with a raultitud* 
of fishes, the sexes of which are identical in colour at all oOiM 
seasons of the year. The tench, roach, and perch mav I 
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given as instances. Tlie male salmon at this season is 
*• markeil nu the vhecks with orange-coloured stri|>ee, which 
give it the ajtpearance of a Labrus, and the body partake;' of 
a golden orange tiajjc. The females are dark in colour, and 
are fwnimonly eallcd black-Jish." " An analogous and even 
greater change takes place with the Salmo trior or bull 
trout; the males of the char {S. umbla) are Ukewise at this 
season rather brighter in colour than the females." The 
colours of the |tike iEf»x rrliaiiatus) of the United Slates, 
especially of the male, become, during the breed! ng-season, 
excecdiugly intense, brilliant, and iridescent." Another 
Btriking instance out of many is afforded by the male stickle- 
baci (OtuUrustetig leiurus), which is described by Mr. War- 
ington," as being then "beautiful beyond description." 
The back and eyes of the female are eimjtly brown and the 
belly white. The eyes of the male, on the other hand, are "of 
the most splendid green, having a metallic lustre like the 
green feathers of some humming-birds. The throat and 
belly are of a bright crimson, the back of an ashy-green, and 
the whole lish appears as though it were somewhat trans- 
lucent and glowed with an internal incandescence." After 
the breeding season these colours all change, the throat and 
belly become of a paler red, the back more green, and the 
glowing tints subside. 

With respect to the courtship of fishes, other cases have 
been observed since the first edition of this book appeared, 
beeides that already given of the stickleback. Mr. W. S. 
Kent says that the male of the Labrtts mixlns, which, as we 
have seen, differs in colour from the female, makes " a deep 
hollow in the sand of the tank, and then endeavours in the 
most persuasive manner to induce a female of the same sjk*- 
cies to share it with him, swimming backwards and fiirwards 
between her and the completed nest, and plainly exhibiting 
the greatest anxiety for her to follow." The males of Can- 
Iharus Unealu* become, during the breeding-season, of deep 
leaden-black; they then retire from the shoal, and excavate 
■ hollow as a nest. " Each male now mounts vigilant guard 
over his respective hollow, and vigorously attacks and drives 
away anv other (lab of the same sex. Towards bis t'om- 
paniona of the opposite sex his conduct is far different: many 
of the latter are now distendeil with spawn, and these he en- 
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dDavura by all thp nieuns in hJB puwer to lure singly to lai 
preparwJ hollow, and there to deirasit the myriad ov» with' 
which thi'y uri' Imkii, whiili he thcu protiHits iind guards witlt 
the greatest care." " 

A more sinking cast- iif coiirUhip, tis well as of display, ty 
the malet! of a L'liiiiese Macropus has been given by il. Car- 
bonnier, who eatvfully oljsi'rvwl tht-se fishvs imder confine- 
ment." The males are most bi-autifully coloured, more sft 
than the females, Duriug the breeding-season tliey conteud> 
fur the possession of the females; and, in the act of e«urt- 
ship, expand their fins, which are spottiKi and ornamented' 
with brightly coloured rays, in the same manner, according 
to M. Carbonnier, as the peacock. They then also buuna 
about the females with much vivacity, and appear by 
" r^talage de leurs vives couleurs cheroher i. attirer I'atten- 
tion dcs femelles, lesquelles ne poraiesaient indiff^rcntes a (* 
manage, elles nageaient avec une mollc lenteur vers les malef 
et BCmhlaient se eoniplaire dana leur voisinagc." After th» 
male has won hia bride, he makeg a little disc of fnith bjr 
blowing air and muL-us out of his mouth- Ho then collect* 
the fertilised ova, dropped by the female, in hia mouth; and 
this caused H. Carbonnier much alarm, as he Ihnughl that 
they were going to lie devoured. But the male soon depoeita 
them in the disc of froth, afterwards guarding thum, repair- 
ing the froth, and taking care of the young when hatched. 
I mention these particulars because, as we shall presently ae^ 
there are fishes, the males of which hatch their eggs in iJieir- 
mouths; and those who do not believe in the principle of 
gradual evolution might ask how could such a habit have 
originated; hut the difficulty is much diminished when we 
Itnow that there are fishes which thus eollect and carry the 
eggs; for if delayed by any cause in depositing them, tliB 
habit of hatching them in their mouths might have been 
acquired. 

To retnm to our more immediate subject. The case 
stands thus: female fishes, as far aa 1 can learn, never will- 
ingly spawn except in the presence of the males; and th« 
males never fertilise the ova except in the presence of the fe- 
males. The males fight for the possession of tlie femKle& 
In many species, the males whilst young resemble the Fetnalea 
in colonr; but when adult become much more briliiant, and> 
retain their colours throughout life. In other species thtf 
males become brighter than the females and otherwise mora 
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highly ornamenteil. only during the season of love. The 
males sedulously court the females, and in one case, as we 
have seen, take pains in dieplaying their beauty before them. 
Con it be belieTed that they would thus act to no pur- 
pose during their courtship? And this would be the case, 
unless the females exert some choice and select tlmse 
males which please or excite them most. If the female 
eierts such choice, all the above facta on ihe omamentjition 
of the males become at once intelligible by the aid of sex- 
nai selection. 

We have nest to inquire whether this view of the bright 
colours of certain male fishes having been acquired through 
sexual selection cau, through the law of Hip equal transmis- 
Bion of charactei-fi to both sexes, be extended to those groups 
in which the males and females are brilliant in the same, or 
nearly the same degree and manner. In such a genus as 
Labrus, which includes some of the most splendid fishes in 
the world — for instance, the Peacock Labrus (L, pavo), de- 
scribed," with pardonable exaggeration, as formed of pol- 
ished scales of gold, encrusting lapis-lazuli, rubies, sapphires, 
emeralds, and amethj'Bts — we may. with much probability, 
accept this belief; for we have seen that the sexes in at least 
one species of the genus differ greatly in colour. With some 
fishes, as with many of the lowest animals, splendid coloure 
may be the direct result of the nature of their tissues and of 
the surrounding conditions, without the aid of selection of 
any kind. The gold-fish {Cyprimis auralus), judging from 
the analogy of the golden variety of the common carp, is per- 
haps a case in point, as it may owe its splendid colours to a 
single abrupt variation, due to the conditions to which this 
fish has been subjected under confinement. It is, however, 
more probabto that these colours have been intensified 
through artificial selection, as this species has been carefully 
bred in China from a remote period.'" Tender natural condi- 
tions it does not seem probable that beings so highly organ- 
ised as fishes, and which live under such complex relations, 
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should become brilliuiilly lolountl willionl EufTortng aata 
evil or reeeiving some l>enetiL from so great u eliODRe, am 
consequently without the intervention of natural aeleo 
tion. 

What, then, ore we to conclude in regard to the man] 

fishes, both eexes of which are splendidly coloured? 

Wallace"" iielieves that the spet;iee wliich frequent reef^ 
where corals and other brightly-coloured orguiikms ubound 
are hrighrly coloured in order to escape detection by Ihei] 
enemies; but according to my recullfclion they were thw 
rendered highly conepieuoUH. In the fresh-waters of thi 
tropics there are no brilliantly-eolourcd corals or olhcr op 
ganisms for the fislies to reBemble: yet many species in thi 
Amazons are beautifully coloured, and many of the carnivft 
rous CyprLnida" in India are ornamented with " bright longi' 
tudinal linos of various tints."" Mr, M'Clelland, in d& 
scribing these fishes, goes so far as to supiwse that " the pft 
culiar brilliancy of their coloure" serves as " a better mari 
for king-fishers, terna, and other birds which are destined 
to keep the number of these fishes in check: " but at tli^ 
present day few naturalista will admit that any animal Iiai 
been made conspicuous as an aid to its awn destruction. I^ 
is possible that certain fishes may have been rendered coni 
spieuous in order to warn birds and beasts of prey that tliey 
were unpalatable, as explained when treating of caterpillai^; 
but it is not, I believe, known that any fish, at least anj 
fresh-water fish, is rejected from being distasteful to fish- 
devouring animals. On the whole, the most probable ¥ie» 
in regard to the fishes, of which both sexes are brilliantly 
coloured, is that their colours were acquired by the males ai 
a sexual ornament, and were transferred equally, or nearly so^' 
to the other aes. 

W^e have now to consider whether, when the male dilTeff 
in a marked manner from the female in colour or in olhes, 
ornaments, he alonct has been modified, the variations bein) 
inherited by his male offspring alone; or whether the femal< 
has been specially modified and rendered inconspicnous fffl 
the sake of protection, such modifications being inherituJ 
only by the females. It is impossible to doubt that coloui 
has been gained by many fishes'as a protection; no one can 
examine the speckled upper surface of a flounder, and ( 
look its resemblance to the sandy bed of the sea on which i 
lives. Certain fishes, moreover, can through the action d 
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nervoiia system change tlieir colours in adaptation to 
TOUDding objects, and that wilhiu a ahort time." One of 
the moBt striking instanoee ever recorded of an animai being 
protected by its colour (as far as it can be judged of in pre- 
served Bpecimens), as welJ as by its form, is that given by Dr. 
Giinther" of a pipe-fish, which, with its reddish streaming 
fiJaraents, is hardly dietinguJBhable from the seu-weed to 
which it clings with its prehensile tail. But the question 
now under consideration is whether tlie females alone have 
been modified for this object. We can see that one eex will 
not be modified through natural selection for the sake of 
protection more than the other, supposing both to vary, un- 
less one mx is exposed for a longer period to danger, or has 
less power of escaping from such danger than the other; and 
it does not appear tliat with fishes the sexes differ in these 
res[>ectB. As far as there is any difference, the males, from 
, being generally smaller and from wandering more about, 
are exposed to grealer danger than the females; and yet, 
when the sexes differ, the males are almost always the more 
conspicuously coloured. The ova are fertilised immediately 
after being deposited; and when this process lasts for several 
days, as in the case of the salmon,'* the female, during the 
whole time, is attended by the male. After the ova are fer- 
tilised they are. in most cases, left unprotected by both 
parents, so that the males and females, as far as oviposition 
is concerned, are equally exposed to danger, and both are 
equally important for the production of fertile ova; conse- 
quently the more or less brightly-coloured individuals of 
either sex would be equally liable to be destroyed or pre- 
BCTved, and both would have an equal influence on the colours 
of their offspring. 

Curtain fishes, belonging to several families, make nests, 
and some of thcni take care of their young when hatched. 
Both sexes of the bright-coloured Cruniliibrus uiassa and 
laehps work together in building their nests witli sea-weed, 
shells, Ae.'" But the males of certain fishes do all the work, 
and afterward lake exclusive charge of the young. This is 
the case with the dull-coloured gobies," in which the sexes 
are not known to differ in color, and likewise with the 
sticklebacks (Gasterosteus), in which the males become bril- 
liantly coloured during tbe spawning season. The male of 
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Uie smooth-tailed stickleback {(3. Uiurus) perfnmiB ttie dotifl 
(if a nurse wiUi cxi-mpltiry cure niii] vigilance during a loof 
time, and id continually employed in gcntiy leading Iwi-k t 
young to tlie iii'st, wlicii lliey stray loo far. He eunrngdOUElj 
drives away all euemies including the femaleg of hie r 
species. It wnuld indeed la' no small relief tu the mule, i 
the female, after depositing her eggs, were immediatelj 
devoured by some enemy, for he is forced incessantly lo (Jrirt 
her from the nest.*' 

The males of certain other fiahea inhahiting South J 
ica and Ceylon, belonging to two diBtiuct Orders, hare t 
extraordinary habit of hatching within their mouths, 
branchial cavities, the eggs laid by the females." I am in 
formed by Professor Agassiz that the males of the Amazooiai 
species which follow this habit. " not only are generall] 
brighter than the females, hut the difference is greafpr at thi 
spawn ing-spflBOU than at any other time." The species a 
Geophagus act in the same manner; and in this genus, a con- 
spicuous protnbciance becomes developed on the foreheaj 
of the males during the breeding-season. With the voriouj 
species of Chromids, as Professor Agassiz likewise inform: 
me, sexual differences in colour may be observed, "wbethtS 
they lay their eggs in the water among aquatic plants, or de- 
posit them in holes, leaving them to come out witboul 
further care, or build shallow neete in the river mud, o 
which they sit, as our Pomotis does. It ought also to bs 
observed that these silters arc among the brightest specie 
in their respective families: for instance, Hygrogonus i" 
bright green, with large black ocelli, encircled with the mm 
brilliant red." Whether with all the species of Chroinidi 
it is the male alone which sits on the eggs is not known, 
is, however, manifest that the fact of the eggs Iteing pro 
tected or unprotected by the parents, has had little or i 
influence on the differences in colour between the i 
It is further manifest, in all the cases in which the male 
lake exclusive charge of the nests and young, that the d« 
struction of the brighter-coloured males would he far mon 
influential on the character of the race, than the destractioi 
of the brighter-coloured females; for the death nf Ihe malt 
during the period of incubation or nursing would entail thi 
death of the young, so that they could not inherit his p 
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iarities: yet, in many of these very caaoB tlie males are more 
conspicuously eoloared than tJie females. 

In most of tlie Lophobraiicliii (Pipe-fiBh, Hijjpoeampi, 
&e.) the males have either inarsupial sacks or hemisplierical 
depressions on the abdomen, in which the ova laid bv the fe- 
male are hatched. The males also shew great attachment to 
their young," The se.xes do not commonly differ much 
in colour; but Dr. Giinther helieves that the male Hippo- 
campi ore rather brighter than the females. The genus 
Solenostoma, however, offers a curious exceptional case,*" for 
the female is much more vividly-coloured and spotted than 
the male, and she alone has a marsupial sack and hatches 
the eggs; so that the female of Solenostoma differs from all 
the other Lophobranchii in this latter respect, and from 
almost all other fishes, in being more hrightly-colourcd than 
the male. It is improbable that this remarkable double inver- 
sion of character in the female should be an accidental coin- 
cidence, Ae the males of several fishes, which take exclu- 
sive charge of the eggs and young, are more brightly coloured 
than the females, and as here the female Solenostoma takes 
the same charge and is brighter than the male, it might be 
argued that the conspicuous colours of that sex which is the 
more im))ortant of the two for the welfare of the offspring, 
must be in some manner protective. But from the large 
number of fishes, of which the males are either permanently 
or periodically brighter than the females, hut whose Ufe is 
not at all more important for the welfare of the species than 
that of the female, this view can hardly be maintained. 
When we treat of birds we shall meet with analogous cases, 
where there has been a complete inversion of the usual attri- 
butes of the two sexes, and we shall then give what appears 
to be the probable explanation, namely, that the males have 
selected the more attractive females, instead 'of the latter 
having selected, in accordance with the usual rule through- 
out the animal kingdom, the more attractive males. 

On the whole we may conclude, that with most fishes, 
in which the sexes differ in colour or in other ornamental 
char«cters, the males originally varied, with their variations 
transmitted to the same sex, and accumulated through sexual 
selection by attracting or exciting the females. In many 
cases, however, such characters have Iieen transferred, either 
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partially or completely, to the fvinales. In other 
again, both sexra have been coloured alike for the sales 
of protection; but in do instanet^ docs it appear that lh« 
female alone has had her colours or other chaniirters Epedalljr 
modified for this latter purpose. 

The last point which need he noticed is that ftshee an 
known to mate various nois*.*, some of which are describitl 
aE being musical. Dr, Dufoss^, who has eepwially atti-ndcx] 
to this subject, says that the eounds are voluntarily proiiuced 
in several ways by different flahcs: by the friution of the 
pharyngeal bones — by the vibration of certain musclee at- 
tached to the swim-bladder, which serves as a resunnding 
board — and by the vibration of the intrinsic njiisclcs of tlie 
flwim-bladder. By this latter means the Trigla prodi 
pure and long-drawn sounds which range ovit nearly aa 
octave. But the most interesting case for us is that of two 
species of Ophidium, in which the males alone are provided 
with a sound -producing apparatus, consisting of small mova- 
ble bones, with proper muscles, in connection with the swim- 
bladder." The drumming of the Umbrinas in thu European 
seas is said to he audible from a depth of twenty fathoms; 
and the fishermen of Rochelle asaert '" that the males alone 
make the noise during the spawning-time; and that it 
sible by imitating it, to take them without bnit."*^ From this 
statement, and more especially from the case of Ophidiunt, it 
is almost certain that in this, the lowest class of tlie Vcrte- 
brata, as with so many insects and spiders, sounil-prodocing 
instruments have, at least in some cases, been developed 
through sexual selection, as a means for bringing the sexes 
together. 

Amphibians. 

Urodela.—I will begin with the tailed amphibians. The 
sexes of salamanders or newts often differ much both ia 
colour and structure. In some species prehensile claws are 
developed on the fore-lega of the males during the breeding- 
season: and at this season in the male Triton palmipts the 
hind-feet are provided with a swimming-weh, which is almo«t 
completely absorbed during the winter; so that their feet 
then resemble those of the female." This structore do 
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doubt flida Ihe male in his eager search and pureuit of the 
female. Whilst courting her he rapidly vibrfltes the end of 
hifi tail. With our common newts (Triton, pundalus and 
cristiitvs) & deep, much indented erest is developed along the 
back and tail of the male during the breeding-season, 
which disappears during the winter. Mr. St. George Mivart 
informa me that it is not furnished with muscles, and 
therefore cannot be used for loeoiyotion. As during the 
Kcaaon of courtship it becomes edged with bright colours, 




there can hardly be a doubt that it is a masculine ornament. 
In many species the body presents strongly contrasted, 
though lurid tints, and these become more vivid during the 
breeding-season. The male, for instance, of our common 
little newt (Triliin puitctalus) is " brownish-grey above, pass- 
ing into yellow beneath, which in the spring becomes a rich 
bright orange, marked everywhere with round dark spots." 
The etige of the crest also is then tipped wilh bright red or 
violet. The female is usually of a ycllo wish-brown colour 
with scattered brown dots, and the lower surface is often 
quite plain.*' The young are obscurely tinted. The ova 
are fertilised during the act of deposition, and are not subse- 
quently tended by either parent. We may therefore con- 
clude that the males have acquired their strongly-marked 
colours and ornamental appendages through sexual selection; 
these being transmitted either to the male offspring alone, or 
to both sexes. 

MUcll.'IIlatOTy or British Rsplile*,' and edit 1M9, pp. 11«. ISI. 




Anura or Batrachia. — With many frogB nml toads tho 
colours eridently serve as a protection, such as the bright 
grtt'n tints of tree frogs and the obeciire inottlitd shades ol 
many terrestrial species. The most conspicuously-coloured 
toad which I ever saw, IJie Pkryiiincus niyricaii^,** had the 
whole upper surface of the body as black as ink, with the 
soles of the feet and parts of the nl>dotnfu sputlcd with the 
brightest vermilion. It crawletl about the bare sandy or 
oj>en grassy plains of t^a Plata under a scorching &un, and- 
could not fail to catch the eye of every passing creature. 
These colours are probably beneficial by maiing this animal 
known to all birds of proy us a nauseous mouthful. 

In Nicaragua there is a little frog " dressed in a bright 
livery of red and blue " which does not conceal itself llke> 
most ot^ier species, but hops about during the daytime, and 
>tr. Bell says ** that as soon as he t^aw its happy sense o£ 
security, he felt sure that it was uneatable. After several 
trials Ke succeeded in tempting a young duck to snatch up ai 
young one, but it was instantly rejected; and the duck " went 
about jerking its head, as if ti7ing to throw off some unph 
nnt taste." 

With respect to sexual differences of colour. Dr. tiiinther 
does not know of any striking instance either with fro^ 
toads; yet he can often distinguish the male from the female 
by the tints of tlie former being a little more intense. Nor 
does he know of any striking difference in external structure 
between the sexes, excepting the prominences which become' 
developed during the breeding-season on the front legs of th« 
male, by which he is enabled to bold the female." It is sur- 
prising that these animals have not acf|uircd more strongly 
marked sexual characters; for though cold-blooded their pas- 
sions are strong, Dr. Giinther informs me that ho has 
several times found an unfortunate female toad dead and 
smothered from having been so closely embraced by three or" 
four males. Frogs have been observed by Professor Hoffman 
in Giessen iighting all day long during the brecding-seaflon, 
and with so mncli violence that one had its body ripped open. 

Frogs and toads offer one interesting sexual difference, 
namely, in the musical powers poseeesed by the males; but 
to speak of music, when applied to the discordant and over* 

••'Zoolngy of iho Voysga of the Sw.' ISTl, p. ;n4i hu two p1at*-Sk< 
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whelming sounds emittej by male bull-frogs and somp oilier 
spwies, aeeiuB, acL'uriHng tu our tasli-, a singularly inappro- 
priste expression. Kevertlielt'sa, certain frogs sing in a de- 
cidedly pleasing manner. Near Rio Janeiro I used often to 
ait in the evening to listen to a number of little Hyla;, porcb- 
ed on blades of grass close to the water, which sent forth 
sweet chirping notes in harmony. The various sounds are 
emitted ehiefly by the males during the breeding-season, as in 
the caeeof the croakingof our common frog." In accordance 
with this fact the vocal organs of the males are more highly- 
developed than those of the females. In some genera the 
males alone are provided with sacs which open into the lar- 
ynx." For instance, in the edible frog {Kana escuUrila) 
'' the sacs are jieeuliar to the males, and become, when filled 
with air in the act of croaking, large globular bladders, 
standing out one on each side of the head, near the comers of 
the mouth." The croak of the male is thus rendered exceed- 
ingly powerful: whilst that of the female is only a slight 
groaning noise."* In the several genera of the family the 
vocal organs differ considerably in structure, and their de- 
velopment in all cases may be attributed to sexual selection. 

Eeptiles. 

Chelotiia. — Tortoises and turtles do not offer well-marked 
sexual ditferences. In some species, the tail of the male is 
longer than that of the female. In some, the plastron or 
lower surface of the shell of the male ia slightly concave in 
relation to the back of the female. The male of the mud- 
turtle of the United Slates {Chrysemys pida) has claws on its 
front feet, twii-o as long as those of the female; and these are 
used when the se-tes unite." With the huge tortoise of the 
Galapagos Islands (Trsludi nii/ra) the males are said to grow 
to a larger size than the females: during the pairing-season, 
and at no other time, the maleutters a hoarse bellowing noise, 
which can be heard at the distance of more than a hundred 
yards; the female, on the other hand, never usea her voice." 

With the Tesind') elegans of India, it is said "that the 
combats of the male.s may be heard at some distance, from the 
noiee they produce in butting against each other." " 

*BcTI.*IIut.Bnl. RdT>.,'1Mu.p, RS. i*Rik dit Mnuma! of Beiwarebes 
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Crocodilia. — ^I'he sexes apparently do not differ in colour; 
nor do I know that the males fight together, though this is 
probable, for some kinds make a prodigious display before the 
females. Bartram ** describes the male alligator as striving 
to win the female by splashing and roaring in the midst of 
a lagoon, " swollen to an extent ready to burst, with its head 
and t^il lifted up, he springs or twirls round on the surface 
of the water, like an Indian chief rehearsing his feats of 
war/' During the season of love, a musky odour is emitted 
by the submaxiliary glands of the crocodile, and pervades 
their haunts.*' 

Ophidia. — Dr. Giinther informs me that the males are 
always smaller than the females, and generally have longer 
and slenderer tails; but he knows of no other difference in 
external structure. In regard to colour, he can almost 
always distinguish the male from the female by his more 
strongly-pronounced tints; thus the black zigzag band on 
the back of the male English viper is more distinctly defined 
than in the female. The difference is much plainer in the 
rattle-snakes of X. America, the male of which, as the keeper 
in the Zoological Gardens shewed me, can at once be distin- 
guished from the female bv liaving more lurid yellow about 
its whole body. In S. Africa the Bucephalus capensis pre- 
sents an analogous (liirerence, for the female " is never so 
fully variegated with yellow on the sides as the male."*® 
The male of the Indian Dipsas cynudon, on the other hand, 
is blackish-])rown, witli the belly partly black, whilst the 
female is reddish or vellowish-olive, with the bellv either 
uniform yellowish or marbled with black. In the Tragops 
dispar of the same country the male is bright green, and the 
female bronze-coloured.'^ No doubt the colours of some 
snakes are protective, as shewn by the green tints of tree- 
snakes, and the various mottled shades of the species which 
live in sandy places: but it is doubtful whether the colours 
of many kinds, for instance of the common English snake 
and viper, serve to conceal them; and this is still more doubt- 
ful with the many foreign species wliich are coloured with 
extreme elegance. The colours of certain species are very 
different in the adult and young states.** 

During the breeding-season the anal scent-glands of 

M ' Travels thn:>U|j:h Carolina,' <S:c., " Dr. A. (;finther. ' Reptilei* of Brit- 

1791, p. 128. ish India.' Kuy Soc. 18M, pages 304, 
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snakes are in active function:"' and bo it la with the eame 

glands in lizarda, and as we have seen with the submaxiliary 
glands of erocodilee. Ae tlie males of most animals search 
for the females, these odoriferous glands probably serve to 
excite or charm the female, rather than to guide her to the 
spot where the male may be found, Male snakes, though 
appearing so sluggish, are amorous; for many have been 
observed crowding round the same female, and even round 
her dead body. They are not known to 6ght together from 
rivalry. Their intellectual powers are higher than might 
have been anticipated. In the Zoological Gardens they soon 
learn not to strike at the iron bar with wliich their cages are 
cleaned; and Dr. Keen of Philadelphia informs me that 
Bome snakes which he kept learned after four or five times to 
avoid a noose, with which they were at first easily caught. 
An excellent observer in Ceylon, Mr. E. Layard, saw " a 
cobra tlirust its head through a narrow hole and swallow a 
toad. '' With this encumbrance he could not withdraw him- 
self; finding this, he reluctantly disgorged the precious mor- 
sel, which began to move off; this was too much for snake 
philosophy to bear, and the toad was again seized, and again 
was the snake, after violent efforts to escape, compelled to 

fiart with its prey. This time, however, a lesson had been 
eamt, and the toad was seized by one .leg, withdrawn, and 
then swallowed in triumph." 

The keeper in the Zoological Gardens is positive that cer- 
tain snakes, for instance Crotalus and Prthon, distinguish 
iim from all other persons. Cobras kept together in the 
same cage apparently feel some attachment towards each 
other." 

It does not, however, follow because snakes have some 
reasoning power, strong passions and mutual affection, that 
they should likewise be endowetl with sufficient taste to ad- 
3 brilliant colours in their partners, so as to lead to the 
adornment of the species through sexual selection. Never- 
theless, it is difficult to account in any other manner for the 
ejrtreme beauty of certain species; for instance, of the coral- 
^Bnakes of 8. America, which are of a rich red with black and 
.yellow transverse bands. I well remember how much snr- 
^prise I felt at the beauty of the first coral-snake which I saw 
gliding across a path in Brazil. Snakes coloured in this 

" Ow«n, * An»toinT of Vcrtebrmtwi,' Wry," Sed ttiAca, vol. Ik. IBBS, pu« 
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The diversity of the sounds, botli vocal and instnimeiital, I 
made by the males of many birds during the brweding- 1 
Benson, and the diversity of the means for producing euch i 
Bounds, are highly remarkable. We thus gain a high idea I 
(jf their importance for fiexual purpoeee, and are reminded t 




rta. IK—BKondMy wtng- 



from Ujv lusle ; the tb 



of the conclusion arrived at aa to insects. It is not diffi- 
cult to imagine tlie steps by which the notes of a bird, pri- 1 
marily used as a mere call or for some other purpose, might j 
have been improved into a melodious love song. In the 
case of the modified feathers, by which the drumming, 
whistling, or roaring noises are produced, we know that | 
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some birds during their courtship flutter, shake, or rattle 
their unmodified feathers together; and if the feraalcB were 
led to select tlie best performers, the males which possessed 
the strongest or thickest, or most attenuated feathers, situ- 
ated on any part of the body, would be the most successful; 
and thus by slow degrees the feathers might be modified 
to almost any extent. The feinales, of course, would not 
notice each slight successive alteration in shape, but only 
the sounds thus produced. It ia a curious fact that in the 
same class of animals, sounds so diiTerent as the drumming 
of the snipe's tail, the tapping of the woodpecker's beak, 
the harsh trumpet-like cry of certain water-fowl, the cooing 
of the turtle-dove, and the song of the nightingale, should 
all be pleasing to the females of the several species. But 
we must not judge of the tastes of distinct species by a uni- 
form standard: nor must we judge by the standard of man's 
taste. Kven with man, we should remember what discord- 
ant noises, the beating of tom-toms and the shrill notes of 
reeds, please the ears of savages. Sir S. Baker remarks,** 
that " as the stomach of the Arab prefers the raw meat and 
reeking liver taken hot from the animal, so does his ear 
prefer his equally coarse and discordant music to all other." 

l/ove Antics and Dances. — The curious love gestures of 
some birds have already been incidentally noticed; ao that 
little need here be added. In Northern America large num- 
bers of a grouse, the Tetrao phasianeUus, meet every morn- 
ing during the breeding-season ou a selected level spot, and 
here they run round and round in a circle of about fifteen or 
twenty feet in diameter, so that the ground is worn quite 
bare, like a fairy-ring. In these Partridge-dances, as they 
are colled by the hunters, the birds assume the strangest 
attitudes, and run round, some to the left and some to the 
right. Audubon describes the males of a heron {Ardea 
herodias) as walking about on their long legs with great dig- 
nity before the females, bidding defiance to their rivals. 
With one of the disgusting carrion- vultures (Calkartes jota) 
the same naturalist states that "the gesticulations and parade 
of the males at the Ijeginning of the love-season are ex- 
tremely ludicrous." Certain birds perform their love-antics 
on the wing, as we have seen with the black Afrii'an weaver, 
instead of on the ground. During the spring our Httle 
white-throat (Sylvia cinrrfo) often rises a few feet or yards 

" ' The Nile Tribntarien of AhjwlniB.' IBBT, p. 808, 
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in the nir above sonic bush, and " flutlcrs witb a dtfiil and 
fantafilic motion, singing all the while, aud Ihen drops to its 
perch." The greut Euglieh hufilorij tlirows liiiiisell into iii- 




deBcribably odd ntUtudL's whilst courting the fviiiult, us bus 
been figured by Wolf, An allied Indian bustard {Otis ben- 
gaknxls) at sueli times "rises perpendicularly into the air with 
a hurried flapping of his wiugii, raising his crest and puiiSiig 
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out the feathers of his neck and breast, and then drops to the 
ground;" ha ropeata this inainpuvre several times, at the 
same time humming in a pu;uliar tone. Such females as 
happen to be near " obey tbia saltatory summons," and when 
they upproach he trails his wings and spreads his tail like a 
turkey-cock."" 

But the most curious case is afforded by three allied 
genera of Australian birds, t!ie famous Bower-birds, — no 
doubt the co-descendants of some ancient species which first 
acquired the strange instinct of constructing bowers for per- 
forming their love-antics. The bowers (fig. 4t>), which, as we 
shall hereafter see, are decorated with feathers, shells, bones, 
and leaves, are buill on the ground for the sole purpose of 
courtship, for their nests are formed in trees. Both sexes 
assist in the erection of the bowers, but the male is the prin- 
cipal workman. So strong is this instinct that it is practised 
under confinement, and Mr. Strange has described *" the 
hebita of some Satin Bower-hlrds which he kept in an aviary 
in New South Wales. " At times the male w^ill chase the 
female all over the aviary, then go to the bower, pick up a 
gay feather or a large leaf, utter a curious kind of note, set 
all his feathers erect, run round the bower and become so 
exdted that his eyes appear ready to start from his head; he 
continues opening first one wing then the other, uttering a 
low, whistling note, and, like the domestic cock, seems to be 
picking up something from the ground, until at last the fe- 
male goes gently towards him." Captain Stokes has de- 
scribed the habits and '" play-housea " of another species, the 
Great Bower-bird, which was seen " amusing itself by flying 
backwards and forwards, taking a shell alternately from each 
side, and carrying it tbrough the archway in its mouth." 
These enritius creatures, formed solely as halls of assemblage, 
where both sexes amuse themselves and pay their court, must 
cost the birds much labor. The bower, for instance, of the 
Fawn-breasted species, is nearly four feet in length, eighteen 
inches is height, and is raised on a thick platform of sticks. 

Decoration. — ^I will first discuss the cases in which the 
males are ornamented either esclusivfly or in a much higher 

■For Telra" phii'ianrltn4,efvMvh- v"!. U.p.nM. <)□ tlie Indiui BuFtard, 
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degree than the feninlts, and in a suci't-wling chapter tho»c 
iu which hoth sexes ore eijually ornaiuentwl. ami fiiinlly th« 
rare Mst-s in which the fciuHlu is eoinewhat more brightly- 
coloured than the male. As with the artificial urnammts 
used by savage and civilieed men, bo with the natural orna- 
ments of birds, the head is the cliief seat of decoration.*' 
Tile ornaments, as mentioned at the commencement of this 
chapter, are wonderfully diversified. The plumes on the 
front or hack of tlie head consist of A-ariously-ehaped 
fathers, sometimes cajiable of ere(;tion or espausion, by 
wliich their beautiful colours are fiUly displayed. Elegant 
ear-tufte (see fig. 39, ante) are occasiimtilly present. The 
head is sometimes covered with velvety down, as with the 
pheasflnij or is naked and vividly coloured. The throat, 
also, is sometimes ornamented with a beard, wattles, or ear- 
uncles. Such appendages are genemlly brightly-coloured, 
and no doubt serve as ornaments, though not always orna- 
mental in our eyes; for whilst the male is in the act of court- 
ing the female, they often swell and assume vivid tintfl, as in 
the male turkey. At such times the fleshy appendages about 
the head of the male Tragopan pheasant (Ceriomis Tern- 
minckii) swell into a large lappet on the throat and into two 
horns, one on each side of the splendid top-knot; and these 
are then coloured of the most intense blue which I have ever 
beheld." The African hombiU {Bucnrax abijasinkus) in- 
flates the scarlet bladder-like wattle on its neck, and with its 
wings drooping and tail e.\panded "makes quite a grand 
appearance." " Even the iris of the eye is sonictinies more 
brightly-coloured in the male than in the female; and this is 
frequently the case with the beak, for instance, in our com- 
mon blackbird. In Buceros corrugalus, the whole beak and 
immense casque are coloured more conspicuously in the male 
than in the female; and " the obUque grooves upon the sides 
of the lower mandible are peculiar to the male sex." '* 

The head, again, often supports fleshy appendages, fila- 
ments, and sohd protuberances. These, if not common to 
both sexes, are always confined to the males. The solid pro- 
tuberances have been described in detail by Dr. W. Mar- 
shall," who shews that they are formed either of cancellated 
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tone coated with skiu, or of dermal aud other tissues. With 
monimalB true horns art! always su]i])oi'ted on the frontal 
bones, but with birds various bones have been modified for this 
purpose; and in species of the same group the protuberances 
may have cores of boue, or be quite destitute of ihein, with 
intermediate gradations connecting these two extremes. 
Hence, as Dr. Marshall justly remarks, variations of the most 
different kinds have served for the dovelopnient through 
sexual selection of these ornaiuental appendages. Elongated 
leathers or plumes spring from almost every part of the body. 
The feathers on the throat and breast are sometimes devel- 
oped into beautiful ruffs and collars. The tail-feathers are 
frequently increased in length; as we see in the tail-coverts 
of the peacock, and in the tail itself of the Argus pheasant. 
With the peacock even the bones of (he tail have been modi- 
fied to support the heavy tail-coverts."' The body of the Ar- 
gus is not larger than that of a fowl; yet the length from the 
end of the beak to tlie extremity of the tail is no loss than five 
feet three inches,'^ and that of the beautifully ocellated 
secondary wing-feathers nearly three feet. In a small African 
Bight-jar (Cosmdornig vexillarius) one of the primary wing- 
feathers, during the breeding-season, attains a length of 
twenty-sii inches, whilst the bird itself is only ten inches in 
length. In another closely-allied genus of night-jara, the 
flhafts of the elongated wing-feathers are naked, except at the 
extremity, where there is a disc.'* Again, in another genus 
of night-jars, the tail -feat hers are even still more prodi- 
giously developed. In genera] the feathers of the fail are more 
often elongated than those of the wings, as any great elonga- 
tion of the latler impefles flight. We thus see that in closely- 
allied birds ornaments of the same kind have been gained by 
the males tlirough the development of «-idely different 
feathers. 

It is a curious fact that the feathers of species belonging 
io very distinct groups have been modified in almost exactly 
the same peculiar manner. Thus the wing-feathers in one nf 
the above-mentioned night-jars are bare along the shaft, and 
terminate in a disc; or are, as they are sometimes called, 
«)00n or racket -shaped. Feathers of this kind occur in the 
nil of a motniot {Evmovwla snperciliaris), of a king-fislier, 
finch, humming-bird, parrot, several Indian drongoa (Dicru- 
'^18 and Edolins, in one of whieh the disc stands vertically), 
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mots, as Mr. Salvin has clearly shewn/" give to their tail 
feathtrs the racket-shape by biting off the barbs, and, further, 
that this continued mutilation has produced a certain 
flinoiint of inherited effect. 

Again, the barbe of the feathers in various widdy- 
distinL-t birds are filamentous or plumose, aa with some 
herons, ibises, birds of paradise, and Gallinacens. In other 
ca);es the barlte disappear, leaving the shafts bare from end to 
end; and these in the tail of the Paradisea apoda attain a 
lenglh of thirty-fonr inches: " in P. Papuana (fig, 47) they 
*re much shorter and thin. Smaller feathers when thus de- 
nuded appear like bristles, as on the breast of the turkey- 
cock. Ae any ileeting fashion in dress cornea to be admired 
by man, so with birds a change of almost any kind in the 
Btructiire or colouring of the feathers in the male ajipears 
to have been admired by the female. The fact of the 
ieathers in widely distincl groups having been modified in an 
■toalogous manner no doubt depends primarily on all the 
feathers baring nearly the same structure and manner of 
development, .ind consequently tending to vary in the same 
manner, We often see a tendency to analogous variability 
in the plumage of our domestic breeds belonging to distinct 
ispecies. Thus top-knots have appeared in several species. 

in extinct variety of the turkey, the top-knot consisted 
of bare quills surmounted with plumes of down, so that they 
somewhat resembled the racket-shaped feathers above de- 
Kribed. In certain breeds of the pigeon and fowl the fcalh- 
era are plumose, with some tendency in the shafts to be 
'saked. In the Sebastopol goose the scapular feathers are 
greatly elongated, curled, or even spirally twisted, with the 
margins plumose.'^ 

In regard to colour, hardly anything need here be said, 
for every one knows how splendid are the tints of many 
tiirds, flod how harmoniously they are combined. The col- 
ours are often metallic and iridescent. Circular spots are 
•ometimes surrounded by one or more differently shaded 
EoneB, and are thus converted into ocelli. Nor need much be 
nid on the wonderful difference between the sexes of many 
tnrds. The common peacock offers a striking instance. Fe- 
male birds of paradise are obscurely coloured and di-stitute 
" all ornaments, whilst the males are prolahly the most 
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highly decorated of nil birds, and in so many different vinys 
tliat they must be seen to be ujiijntitilL'ci. The elongated 
and golden-orange jilumeB which spring from bi-Di-tith th« 
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wings of the Paradisea apoda, when verticnily erected and 
made to Wbrate, are described as forming e sort of halo, la ■ 
the centre of whicli (he head " looks like a little emerald 
Buo with ife rays formed by the two plumes." ^" In another 
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moat beautiful species the head ie balrl, " and of a rich cobalt 
blue, crossed by several lines of bluck velvety featbers." '* 




Male buniming-birds (figs, 48 and 49) almost vie with 
birds of paradise in their beauty, as every one will admit who 
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hae Been Mr. Oonld's epienrlid voiumos, or his rich coUectinn 

It IB very remarkable in how many difTerent waya those bir^ 
arc oniHinerited. Almost every part of llieir plumage haj 
been taken advantage of, and modified; and the modifini- 
tioiis have been earned, as Mr. Goukl shewed me, to a won- 
derful estreme in some species belonging to nearly every sub- 
group. Such cases are curiously like those which wu aee in 
our fancy breeds, reared by man for the sake of ornament; 
certain individuals originally varied in one character, and 
other individuals of the same species in other diflractera; and 
these have been seized on by man and niucli augiuonted 
— as shewn by the tail of the fantail-pigeon, the hcwd 
of the jacobin, the beak and wallle of the carrier, and so 
forth. The sole difference between these cases is that iUi 
the one, the result is due to man's selection, whilst in th) 
other, M with humming-birds, birds of paradise, &c., it ii 
due to the selection hy the females of the more beautifii 
males. 

I will mention only one other bird, remarkable from the 
extreme contrast in colour between the sexes, namely thft 
famous bell-bird {Chastnorhynchus niveus) of S. Araerica» 
the note of which can be distinguished at the distance of 
nearly three miles, and astonishes every one when lorst hear- 
ing it. The male is pure white, whilst the female is dusky- 
green; and white is a very rare colour in terrestrial specie*. 
of moderate size and inofTensive habits. The male, also, aa 
described hy Waterton, has a spiral tube, nearly three inches 
in length, which rises from the base of the beak. It ia jct- 
hlack, dotted over with minute downy feathers. This tube 
can he inflated with air, through n communication with 
the palate: and when not inflated hangs down on one side 
The gemis consists of four species, the males of which are 
very distinct, whilst the females, as described by Mr. Sdatei 
in a very interesting paper, closely resemble each other, 
thus offering an excellent instance of the common rule 
that within the same group the moles differ mnch morA 
from each other than do the females. In a second speciei 
{C. nudicollis) the male is likewise snow-white, with th< 
exception of a large space of naked skin on the throat xai 
round the eyes, which during the breeding-season ia o) 
a fine green colour. In a third species {C Iricarunetta 
tn») the head and neck alone of the male are white, thi 
rest of the body being chestnut-hrown, and the itiah 
of this species is provided with three filamentous projec 
tions half as long as the body — one rising from the his 
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(jf the beak, and the two others from the comers of the 
moutli.'" 

The coloured plumage and certain other ornaments of 
the adult males are dither retained for life, or are periodically 
renewed during the summer and breeding-season. At thiB 
Etime season the beak and naked skin about the head fre- 
quently change colour, as with some herons, ibises, gulls, 
one of the bell-birds just noticed, &c. In the white ibis, the 
cheeks, the inflatable skin of the throat, and the basal portion 
of the beak then become crimson." In one of tlie rails, 
OalUcrcx cristalus, a large red caruncle is developed during 
this period on the head of the male. So it is with a thin 
horny crest on the beak of one of the pelicans, P. cry- 
throrkynchus; for. after the breeding-season, these horny 
cresls are shed, hke horns from the heads of stags, and the 
shore of an island in a lake in Nevada was found covered 
with these curious exuvite.'^ 

Changes of colour in the plumage according to the sea- 
son depend, firstly on a double annual moult, secondly on 
an actual change of colour in the feathers themselves, and 
thirdly on Iheir dull-coloured margins being periodically 
shed, or on those three processes more or less combined. 
The shedding of the deciduary margins may be compared 
with the sheclding of their down by very young birds; for 
the down in most cases arises from the summits of the first 
true feathers." 

With respect to the birds which annually undergo a. 
double moult, there are, firstly, some kinds, for instance 
snipes, swallow-plovers (Glareolte), and curlews, in which 
the two sexes resemble each other, and do not change colour 
st any season. 1 du not know whether the winter plumage 
18 thicker and warmer than the summer plumage, but 
wftrmth seems the most probable end attained of a double 
moult, where there is no change of colour. Secondly, there 
are birds, for instance, certain species of Totanus and other 
OrelUtores, the sexes of which resemble each other, but in 
Thicb the summer and winter plumage differ slightly in 
(Kilour. The difference, however, in these cases is so small 
thnt it can hardly be an advantage to them; and it may, 
perhaps, lie attributed to the direct action of the different 
conditions to which the birds are exposed during the two 

"Mt. Sflirt*r, 'Intolloctiml Dbwwv- »' Lmid on-l Wnbr.' 18ST. p. SM. 
»• 1... lam .w..™„„-, Wntuler- "Mr, D. U. EllSiH, in ' Fn>i>. Zool. 
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Beoeons. Tliirilly, lln're un- tiiany otht-r birds thi> sexes ot 
which are alikf, but which are widely different in thar 
summer and winter plumage. Fourthly. \Uvtv »rc bJrtU thu 
Bi'xi'3 of which diflcr from each other in colour; but the 
females, though umiiltin]L,' twice, retaia the same colours 
throughout the year, whilst the males luidergo a chanf^ of 
colour, aometiuies a great one, as with certain Imsltirdd. 
Fifthly and laetly.. there are birds the sexes of which dilTer 
from each other in both their summer and winter plumage; 
but the male undergoes a greater amount of change at 
each recurrent Beason than the female — of wliich the ruff 
{MacheUg pagnax) offers a good instance. 

With respect to the cauuc or purpose of the differenei-a 
in colour between the aunimer and winter plumage, this 
may in some iustaneee, as with the ptarmigan," serve dur- 
ing both seasons as a protection. When the difference be- 
tneen the two plumages is slight it may perha|>s be at- 
tributei], as already remarked, to the direct action ot the 
conditions of life. But with many birds there can hardly 
be a doubt that the summer plumage is ornamental, even 
when botli sexes are alike. We may conclude tliat this ia 
the case with many herons, egrets, &c., for they acquire 
their beautiful plumes only during the breeding-season. 
Moreover, such plumes, toji-knots, &c., though poasessed 
by both sexes, are occasionally a little more developed in 
the male than in the female; and they resemble the plumes 
and ornaments poBsessed by the males alone of other birds. 
It is also known that confinement, by affecting the repro- 
ductive system of male birds, frequently checks the de- 
velo])ment of their secondary sexual characters, but has no 
immediate influence on any other chnractnre; and I em 
informed by Mr. Bartlett that eight or nine specimens of 
the Knot {Tringa canulns) retained their unadorned winter 
plumage in the Zoological (Jardeus throughout the year, 
from which fact we may infer that the summer plumage, 
though common to both sexes ] artakes of the nature of tha 
exclusively mascul ni plumagt of man^ other birds ■" 
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From the foregoing fat-te, mure especially from neither 
tex of certain birds changing colour during eitJier annual 
moult, or changing so slightly that the change cail hardly 
lie of any service to them, and from the feraaloB:of other 
Species moulting twice yet retaining the eanie I colours 
throughout the year, we may conclude that the hahit of 
Bnnually moulting twice has not been acquired in order 
that the male should assume an ornamental character dur- 
ing the breeding-season; but that tlic double moult, hav- 
ing been originally acijuired for some distinct pur[iose, has 
subsequently been taken advantage of in certain eases for 
gaining a nuptial plumage. 

It appears at first siglit a surprising circumstance that 
Bome closely-allied species should regularly undergo a double 
annual moult, and others only a single one. The ptarmi- 
gan, for instance, moults twice or even thrice in the year, 
and the blackcock only once: some of the splendidly col- 
oured honey-suckers (Nectariniff) of India and some sub- 
genera of obscurely coloured pipits (Anthus) have a double, 
whilst others have only a single annual moult,"' But the 
gradations in the manner of moulting, which are known 
to occur with various birds, shew us how species, or whole 
groups, might have originally acquired their double annual 
Snouit, or having once gained the habit, have again lost it. 

t'ith certain bustards and plovers the vernal moult is far 
from complete, some feathers being renewed, and some 
changed in colour. There is also reason to believe that with 
certain bustards and rail-like birds, which properly undergo 
i double moult, some of the older males retain their nuptial 
plumage throughout the year. A few highly modified 

eathera may merely be added during the spring to the 
plumage, as occurs with the disc-formed tail-feathers of 
certain drongos (Bhrifi'ja) in India, and with the elongated 
feathers on the back, neck, and crest of certain herons. By 

nich steps as these, the vernal moult might be rendered 

more and more complete, until a perfect double moult was 

Juircd. Some of the birds of paradise retain their nup- 
feathers throughout the year, and thus have only a 
IDllgle moult; others cast them directly after the breeding- 
teason, and thus have a double moult: and others again 
(Kt them at this season during the first year, but not after- 
; so that these latter species are intermediate in their 

» Ontbgiiuiultiii^nf IhvpUnii'irui, of InJuu^ vol. i. pp. 3S8. ses. tst. On 
» OouId'B * Bints of C4r«t Britnin.' Uie mnulling of Anthu, *m Blph, in 
n t>l« hoiwy-BUKlien-. JcH"n. ■ Birds ' IM«,' 1S«T. I". «8. 
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niunner of muulliog. Thsre is ivlai a gnui ililTvn.-iicP 
inaiiy binls in \\ie teDgth of time durin)^ wliicii the two an- 
nuiil pluuiH^i-^ nre retained; so ttiut the niif might come 
to be retained for tlie whole year, and the othor completely 
loi<i, Thus iu the spring Machrtrs puifrias rt'tainfi hia nij 
for barely two months. In Nalal the inalf widow-bird 
{Chtra ftrogne) auiiuircs his fini; plumage aud long lail- 
feaibere in December or January, and loses them in March; 
su that tbey are n'laiiied only fur about three months. Host 
8pei-ies, which undergo a double moult, keep their orua- 
uiental feathers for about six months. The male, however, 
of the wild Qallus hanlrira retains his neck-hacklea for 
or ten months; and when those are cast off, the underlying 
black feathers on the neck are fully exposed to view. But 
with the domesticated descendant of this species, the neck 
hacklee of the male are immediately replaced by new ones; 
so that we here see, as to part of the plumage, a double 
moult changed under domestication into a single moult." 

The common drake {Anas bosrhas), after the breeding- 
season, is well known to lose his male plumagi- for a period 
of three months, during which time he assumes that of thd 
female. The male pin-tail duck (Anas arula) loses his plum* 
age for the shorter |>eriod of six weeks or two months; and, 
Montague remarks that " this double moult within so short 
a time is a most extraordinary circumstance, that seems lo 
bid defiance to all human reasoning." But the believer in 
the gradual modification of species will be far from feeling 
surprise at finding gradations of all kinds. If the male pin- 
tail were to acquire his new plumage within a still shorter 
period, the new male feathers would almost nweBsarily ba 
mingled with the old, and both with some proper to tha 
female; and this apparently is the case with the male of ft 
not distantly-allied bird, namely the Merganser serratOf, 
for the males are said to " undergo a change of plum^oi 
which assimilates them in some measure to the lemnU-" 
By a little further acceleration in the process, the donblfl 
moult would be completely lost." 

"For the (bregoing ptaUnients in the Drou^-sb rilrm, .Tcrdon, ibid, vot 
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III. DISf'L-4Y BY THE MALK 

Some male birds, *s before stated, become more brightly 
coloured in the epring, not by a vernal moalt, but either 
by an adital change of colour in the feathers, or by their 
obscurely-coloured deeiduarr margins being ahed. Changes 
of colour thus caused may last for a longer or shorter time. 
In the Peiecanus onocrofalus a beautiful rosy tint, with 
lemon-t'oloured marks on the breast, overspreads the whole 
plumage in the spring; but these tints, as &lr. Sciater states, 
" do not last long, disappearing generally in about six weeks 
or two months after they have been attained." Certain 
finches 8hed the margins of their feathers in the spring, 
and then become brighter coloured, while other finches 
undergo no such change. Thus the Fringilla trislia of 
the United States (as well as many other American epe<'ies) 
exhibits its bright colours only when the winter is past, 
whilst our goldfinch, which exactly represents this bird 
in habits, and our siskin, which represeuts it still more 
closely in structure, undergo no such annual change. But 
a difference of this kind in the plumage of allied species is 
not surprising, for with the common linnet, wluclt belongs 
to the same family, the crimson forehead aod hreasl are 
displayed only during the summer in England, whilst in 
Madeira these colours are retained throughout the year," 

Display by Male Birds of fheir Plumage. — Ornaments 
of all Kindi:!, whether permanently or temporarily gained, 
are sedulously displayed by the males, and apparently serve 
to excite, attract, or fascinate the females. But the males 
will sometimes display their ornaments, when not in the 
presence of the females, as occasionally occurs with grouse 
at their balz-places, and as may be noticed with the pea- 
cock; this latter bird, however, evidently wishes for a spec- 
tator of some kind, and, as I have often seen, will show 
off bis finery before jwultrj-, or even pigs." All naturalists 
who have closely attended to the habits of birds, whether 
in a stale of nature or under confinement, are unanimously 
of opinion that the males take delight in displaying their 
beauty. Audubon frequently speaks of the male as en- 
deavouring in various ways to charm the female. Mr. 

the rooQititiK lit Ihc Atutidm, with nllh. Bioenph*.' vol. I. pp. 174. aal, 
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(JouM after descnbmg some pecuJiarities in a malehmuming- 
bin! au^" lu has do liinibt thtit it has the powiT of display- 
ing them lo the trrLatc^t advantage befure the tismale. Dr. 
Jtrdon "' inoiftt lliat the heaiititul plumage of the male 
Benes to faatinate and attract the female." Mr. llartlett, 
ttt th(. Zoohi^iLal (tanieus, e.xpros^d liiuiBflf to me in the 
HtrongeBt terms to the same ellect. 

It must In a grand sight in the forests of India " to eome 
suddenly on t«tnty or thirty pea-fowl, the males diepU;- 




ing their gorgeous trains, and slrutting about in all the 
pomp of pride before tlio gratified females." The wild 
turkey-cock erecta his glittering plumage, ex|)ands his finely- 
zoned tail and barred' wing-feathers, and altogether, with 

to Ola ' 



his crimson and blue wattles, niakes a superb, though, to 
our eyes, grotesque appearance. Siuiilar facte have already 
been given with respact to grouse of various kinds. Turn- 
ing to another Order. The male Rupicola crocea (fig, 50) 
is one of tlie most beautiful birds in the world, being of a 
splendid orange, with some of the feathers curiously trun- 
cated and plumose. The female is brownish -green, shaded 
with red, and has a much smaller crest. Sir R. Schomburgk 
has described their courtship; he found one of their meet- 
ing-plaess where ten males and two females were present. 
The space was from four to five feet in. diameter, and ap- 
peared to have been cleared of evcrj- blade of grass and 
smoothed as if by human hands. A male "was capering, 
to the apparent delight of several others. Now spreading 
its wings, throwing up its head, or opening its tail like a 
fan; now strutting about with a hopping gait until tired, 
when it gabMed some kind of note, and was relieved by 
another. Thus three of them successively took the field, 
and then, with se!f-approlifltion, withdrew to rest." The 
Indiana, in order to obtain their skins, wait at one of the 
meeting-places till the birds are eagerly engaged in dancing, 
and then are able to kill with their poisoned arrows four 
or five males, one after the other." With birds of paradise 
a dozen or more fuU-pluniaged males congregate in a tree 
to hold a dancing-party, as it is called by the natives: and 
here they fly about, raise their wings, elevate their ex- 
quisite plumes, and make them vibrate, and the whole tree 
seems, as Mr. Wallace remarks, to be filled with waving 
plumes. When thus engaged, they become so absorbed that 
a skilful archer may shoot nearly the whole party, These 
birds, when kept in confinement in the Malay Archipelago, 
are said to take much care in keeping their feathers clean; 
often spreading them out, examining them, and removing 
every speck of dirt. One observer, who kept several pairs 
alive, did not doubt that the display of the male was in- 
tended to please the female." 

The CJold and Amherst pheasants during their courtship 
not only expand and raise their splendid frills, but twist 
them, as I have myself seen, obliquely towards the female 
on whichever side she may be standing, obviously in order 
that a large surface may be displayed before her.'" They 

* 'Journal or R. Geo^cnph. Snu.' vnl. Malar Arclilpela^a,' vol ii. ISflD, p. 

1. 1*40, p. 988. Ma. Aim Dr. Bonnert. u. nxtnUA by 
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likewise turn Ihcir beautiful tails ami tail-covorta a 
towardn the same siili'. Mr. Bartk-lt lias oti^rvcil b male 




Polyplectron (fig. 51) in the act of courtship, and has 
shown me a specimen stufTfd in the altitude then assumed. 
The tail and wing-feathers of this bird are ornnrnented with 
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beautiftU ocelli, like those on the peacock's train. Now 
when tile peacock displays himself, he expands and erects 
his tail transversely to his body, for he stands in front of 
the female, and has to shew off, at the same time, his rich 
blue throat and breast. But tlie breast of the I'olyplectron 
is obscurely coloured, and the ocelli are not confined to the 
tail-feathers. Consequently the Polyplectron does not-stand 
in front of the female; but he erects and expands his tail- 
feathers a little obliquely, lowering the expanded wing on 
the same side, and raising that on tiie opposite aide. In 
this attitude the ocelli over the whole body are exposed at 
the same time before the eyes of the admiring female in 
one grand bespangled expanse. To whicliever side she may 
turn, the expanded wings and the obliquely-held tail are 
turned towards her. The male Tragopan pheasant acts in 
nearly the same manner, for he raises the feathers of the 
body, though not the wing itself, on the side which is op- 
posite to the female, and which would otherwise be con- 
cealed, Bo that nearly all the beautifully spotted feathers 
are exhibited at the same time. 

The Argus pheasant affords a much more remarkable 
case. The immensely developed secondary wing- feat hers 
are confined to the male; and each is ornamented with a 
row of from twenty to twenty-three ocelli, above an inch 
in diameter. These feathers are also elegantly marked with 
oblique stripes and rows of spots of a dark colour, like 
those on the skin of a tiger and leopard combined. These 
beautiful ornaments are hidden until the male shows him- 
self off before the female. He then erects his tail, and ex- 
pands his wing-feathers into a great, almost upright, cir- 
cular fan or shield, which is carried in front of the body. 
The neck and head are held on one side, so that tliey are 
concealed by the fan; but the bird in order to see the fe- 
male, before whom he is displaying himself, sometimes 
pushes his head between two of the long wing-feathers (as 
Mr. Bartlott ha.^ seen), and then presents a grotesque ap- 
pearance. This must be a frequent habit with the bird 
in a Btate of nature, for Mr. Bartlett and his son on examin- 
ing some perfect skins sent from the East, found a place 
between two of the feathers which was much frayed, as if 
the head had here frequently been pushed through. Mr. 
Wood thinks that the mule can also peep at the female on 
one side, beyond the margin of Ihe fan. 

The ocelli on the wing-feathers arc wonderful objects; 
for thoy are so shaded that, as the Duke of Argyll re- 
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marks'" tlK-)' Bland out like bulls lying loowly within socket 
Wlion 1 looked at thospeoimt'n in the Uritiah Museum, wlilv^t 




L 



is mounted with the wings expanded and trailinj; dnwnwardB, 
I was however grently disappointed, for the ocelli a] 
flat, or even concave. But Mr. Gould soon made 
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clear to ine, for he held the feathers erect, in the poBition 
in which they would naturally be disjilayed, and now, from 
the light shining on them from above, each ocellus at once 
resembled the ornament calle*! a ball and socket. These 
feathers have been shown to several artiflts, and all have 
expressed their admiration at the perfect shading. It may 
well he asked, could such artistically shaded ornaments have 
been fonned by means of sexual selection? But it will be 
convenient to defer giving an answer to this question until 
we treat in the next chapter of the principle of gradation. 

The foregoing remarks relate to the secondary wing- 
feathers, but the primarj- wing-feathers, which in most galU- 
naceous birds are uniformly coloured, are in the Argus 
pheasant equally wonderful. They are of a soft brown tint 
with numerous dark spots, each of which consists of two 
or tliree black dots with a surrounding dark zone. But 
the chief ornament is a space jiaraUel to the dark-blue 
shaft, which in outline forms a perfect second feather 
lying within the true feather. This inner part is coloured 
of a lighter chestnut, and is thickly dotted with minute 
white points. I have ebfiwn this feather to several persons, 
and many have admired it even more than the ball and 
socket feathers, and have declared that it was more like 
a work of art than of nature. Now these feathers are 
quite hidden on all ordinary uccasicms, but are fully dis- 
played, together with tlii' long secondary feathers, wJien 
they are all expanded togetlier e-o as to form the great fan 
or shield. 

The case of the male Argus ))huasant is eminently inter- 
esting, because it affords good evidence that the most re- 
fined beauty may serve as a sexual charm, and for no other 
purpose. We must conclude that this is the case, as the 
secondary and primary wing-featbers are not at all dis- 
played, and the ball and socket ornaments are not exhibited 
in full perfection until the male assumes the attitude of 
ooiutship, The Argus pheasant does not possess brilliant 
colours, so that his success in love appears to depend on the 
great size of his plumes, and on the eJalioration of the most 
elegant pallenis. Many will declare Ihat it is utterly in- 
creiliMe (hut a female bird should be able to appreciate 
fine shading and exr]uisitc patterns. It is undoubtedly a 
marvellous fuel that she should possess this almost human 
degree of taste. He who thinks that he can safely gauge 
the discrimination and taste of the lower animals may 
deny that the female Argus pheasant can appreciate such 
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refined Iwauty; liuL iie will Uieii be eQrn)jelled to admit that 
the extraordinary attitudes aeeumcd by the male during the 
act of courtship, by which the wonderful beauty at hJH 
plumage is fully displayed, are purjioet'less; and thie is a 
conclUBion which I for one will never admit. 

Although BO many pheasants and allied ^^allinaccouE 
birds carefully display their plumage before the foumlea, it 
is remorkable, as Mr. Bartlett informs mo, that thia tB not 
the case with the dull-coloured Eared and Cheer pheosoata 
(CrogsofiHhn aunlum and Phasianus waltichii); so tliat 
these birds aeeni conscious that they have little beauty to 
diejilay. Mr. Bartlett has never seen the males of either 
of these species lighting together, though he has not had 
such goiid opportunities for observing the Cheer as the 
Eared pheasant. Mr. Jenner Weir, also, finds that all male 
birds with rich or strongly-characterised plumage oro more 
quarrelsome than the dull-coloured 8|«!cies belonging to 
the same groups. The goldfinch, for instance, is far more 
pugnacious than the linnet, and the blackbird than the 
thrush. Those birds wliicli undergo a seasonal change of 
plumage likewise become nmch more pugnacious at the 
fH-riod when they are most gaily ornamented. No doubt the 
males of some obscurely-coloured birds fight desperately 
together, but it appears that when sexual selection lias 
been highly influential, and has given bright colours to 
the males of any species, it has also very often given a strong 
tendency to pugnacity. We shall meet with nearly analo- 
gous cases when we treat of mamnntls. On the olher hand, 
with birds the power of song and hrilliant colours have 
rarely been both acquired by ihe males of the same G{)ecie8; 
but in this case the advantage gnincd would have been 
the same, namely success in charming the female. Never- 
theless it must be owned that the mak-s of several brilliantly- 
coloured birds have had their feathers specially modified 
for the sake of producing instrumental music, though the 
beauty of this cannot be compared, at least according to obp 
taste, with that of Ihe vocal music of many songsters. 

We will DOW turn to male birds wbicli are not orna- 
mented in any high degree, but which nevertheless display 
during their courtship whatever attractions they may po«- 
sess. These cases are in some respects more curious than 
the foregoing, and have been but little noticed, I owe 
the following facts to Mr. Weir, who has long kept confined 
birds of many kinds, including all the British FringtlUda 
and KmberizidiE. The facts have been selected from a la^ 
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body of valuable notes kindly sent me by liirn. The bull- 
finch makes his advances tn front of tlie female, and then 
fiufffl out his breast, so that many more of the orinison 
eathers are seen at once than otherwise would be the case. 
At the same time he twists and bows his black tail from 
side to side in a ludicrous manner. The male chatBnch also 
stands in front of the female, thus showing his red breast 
and "blue bell," as the fanciers call his head: the wings at 
the same time being alightly espanded, with the pure white 
bands on the shoulders thus rendered conspicuous. The 
common Unnet distends his rosy breast, slightly expands 
hie brown wings and tail, so as to make the best of th^^m 
by exhibiting their white edgings. We must, however, be 
cautious in concluding that the wings are spread out solely 
for display, as some birds do so whose wings are not beauti- 
ful. This is the case with the domestic cock, but it is always 
the wing on the side opposite to the feniale which is ex- 
panded, and at the same time scraped on the ground, The 
male goldfinch behaves differently from ail other finchea; 
his wings are beautiful, the shoulders being black, with the 
dark-tipped wing-feathers spotted with white and edged 
with golden yellow. When he courts the female, he sways 
his body from side to side, and quickly turns hia slightly 
expanded wings first to one side, then to the other, with 
a golden flashing effect. Mr. Weir informs me that no other 
British finch turns thus from side to side during hia court- 
ship, not even the closely-allied male siskin, for he would 
not thus add to his beauty. 

Most of the British Buntings are plain coloured birds; 
but in the spring the feathers on the head of the male reed- 
bunting (Embtriza sclwnicvlvs) acquire a fine black colour 
by the abrasion of the dusky tips; and these are erected 
during the act of courtship. Mr. Weir has kept two species 
of Amadina from Australia: the A. caxianotis is a very small 
and chastely coloured finch, with a dark tail, white rump, 
and Jet-black upper tail-coverts, each of the latter being 
marked with three large conspicuous oval spots of white." 
Thia species, when courting the female, slightly spreads out 
and vibrates these parti-coloured tail-coverts in a very pecul- 
iar manner. The male Amadina Lalhami iK'haves very dif- 
ferently, exhibiting before the female his brilliantly spotted 
breast, scarlet rump, and scarlet upper taiUcnvcrts. I may 
here add from Dr. Jerdon that the Indian bulbul {Fijcnono- 
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tus htftnnrrltiitis) baa ita under Inil-iMiverU of & vrimwi 
colour, and theso, it might be thought, could never bo well 
ejchibited; but the bird "when lyteited often spreads ihaa 
out laterally, so that they can be seen even from above.""' 
The crimson under tail-eoverts of some other Itirda, ae wi( 
one of the woodpeekera, Picvn major, can l)e seen wjthoui 
any such display. The common pigeon has iridescent feath' 
ers on the breast, and evei^' one must have seen !iow th( 
male inflates his breast whilst courting the female, thoi 
showing them off to the best advantage. One of the beaati? 
ful bronze-winged pigeons of Australia [Ocyphaps laphoia^ 
behaves, as described to me by Mr. Weir, very differently: 
the male, whilst standing before the female, lowers his ' 
almost to the ground, spreads out and raiaes his tail, 
half expands his wings. He then alternately and dowly 
raises and depresses his body, so that the iridescent metallie 
feathers are all seen at once, and glitter in the bud. 

Suifirient facts have now been given to shew with wha' 
care male birda display their various charms, «nd this they 
do with the utmost skill. Whilst preening ihcLr feathers^ 
they have frequent opportunities (or admiring tbemselvt 
and of studying how best to exhibit their beauty. But 
all the males of the same species display theraselvea in ex 
actly the same manner, it appeal^ that actions, at first per 
haps intentional, have become instinctive. If so, we oughf 
not to accuse birds of conscious vanity; yet when we see i 
peacock strutting about, with expanded and quivering tail 
feathers, he seems the very emblem of pride and vanity. 

The various ornaments possessed by the males are 
tainly of the highest importance to them, for in some c 
they have been acquired at the expense of greatly impeded 
powers of flight or of running. The African niglit-jar 
{Cosmetornis), which during the pairing-season has one of 
its primarj' wing-feathers devL'lo]ied into n streamer of very 
great length, is thereby much retarded in its flight, altliou^ 
at other timbs remarkable for its swiftness. The "Utt 
wieldy size " of the secondary wing-feathers of the cull 
Argus pheasant is said " almost entirely to deprive the biw 
of flight." The fine plumes of male birds of paradise trou- 
ble them during a high wind. The extremely long tai' 
feathers of the male widow-birds (Vidua) of Southern Afrii 
render " their flight hea\"y: " but as soon as these are oa 
off they fly as well as the females. As birds always 
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when food is Bbumlant, the mak-a probaKly do not suffer 
much inconvenience in searching for food frum their im- 
peded powers of movement; but there can hardly be a 
doubt that they must be much more liable to be atrucii 
dowQ by binU of prey. Nor can we doubt that the long 
train of the peacock and the long tail and wing-feathers of 
the Argus pheasant must render them an easier prey to 
any prowling tiger-cat IJian would otherwise be the case. 
Even the bright colours of many male birds cannot fail to 
make them conspicuous to their enemies of all kinds. Hence, 
as Mr. Gould has remarked, it probably is that such birds 
are generally of a shy disposition, as if conscious that their 
beauty was a soun* of danger, and are much more difficult 
to discover or approach, than the sombre coloured and com- 
paratively tame females or than the young and as yet un- 
adorned males." 

It ifi a more curious fact tliat the males of some birds 
which are provided with special weapons for battle, and 
which in a state of nature are so pugnacious that they often 
kill each other, suffer from jioseessing certain ornaments. 
Cock-fighters trim the hackles and cut off the combs an(i 
gills of their cocks; and the birds are then said to be 
dubbed. An undubbcd bird-, as Mr. Tegetmeier insists, "is 
at a fearful disadvantage; the comb and gills offer an easy 
hold to his adversary's l>eak, and as a cock always strikes 
where he holds, when once he has seized his foe, he has 
him entirely in his power. Even supposing that the bird is 
not killed, the loss of blood suffered by an undubbed cock 
is much greater than that sustained by one that has been 
trimmed." "* Young turkey-cocks in fighting always seize 
hold of each other's wattles; and I presume that the old 
birds light in the same manner. It may perhaps be ob- 
jected that the comb and waltles are not ornamental, and 
cannot be of service to the birds in this way; but even to 
our eyes, the beauty of the glossy black Spanish cock is 
much enhanced by his white face and crimson comb; and no 
one who has ever seen the splendid blue wattles of the male 
Tragopan pheasant distended in courtship can for a mo- 
ment doubt that beauty is the object gained. From the 
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foregoing facts we clearly see that the plumes and other 
ornaments of the males must be of the highest importance 
to them; and we further see that beauty is even sometimes 
more important than success in battle. 
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abrupt— Laws of variation— Fonnation of ocelli — Gradations of character- 
Case of Peacock, Argus pheasant, and Urosticte. 

WiiEX the sexes differ in beauty or in the power of sing- 
ing, or in ])roducing wliat I have called instrumental music, 
it is almost invariably the male who surpasses the female. 
These qualities, as we have just seen, are evidently of high 
im])ortance to the male. When tliey are gained for only 
a part of the year it is always before the breeding-season. 
It is the nuilo alone who elaborately displa}^ his varied at- 
tractions, and often performs strange antics on the ground 
or in the air, in the ])resence of the female. Each male 
drives away, or if he can, kills his rivals. Hence we may 
conclude that it is the object of the male to induce the 
female to pair with him, and for this purpose he tries to 
excite or charm her in various ways; and this is the opin- 
ion of all those who have (-arefully studied the habits of 
living birds. But there remains a question which has an 
all-important bearing on sexual selection, namely, does every 
male of the same sj)ecies excite and attract the female 
equally? Or does shii exert a choice, and prefer certain 
males? '^J'his latter question can be answered in the affirma- 
tive bv much direct and indirect evidence. It is far more 
diflicult, to decide what qualities determine the choice of 
the females; but here again we have some direct and in- 
direct evidence that it is to a large extent the external at- 
tractions of the male; though no doubt his vigour, courage, 
and other mental qualities come into play. We will begin 
with the indirect evidence. 

Len(/th of Courlship. — The lengthened ])eriod during 
which both sexes of certain birds meet dav after dav at an 
appointed place probably depends partly on the courtship 
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being a prolonged alFair, nnd jiartly on reiteration in the 
act nf pairing. Tliiia in German}' and Scandinavia the 
balzing or leks of tlie black-cocks laat from the middle of 
March, all through April into May. As many as forty or 
fifty, or even more liirdH congregate at the leks; and the 
Game place is often freijuented during successive years. The 
lek of the capercailzie lasts from the end of March to the 
iniildle or even end of May. In North America " the 
partridge dances" of the Tetrao pliasiajiellus "last for a 
month or more." Other kiods of grouse, both in North 
America and Eastern Siberia,' follow nearly the same habits. 
The fowlers discover the hillocks where the rufts congre- 
gate by the grasa being trampled bare, and this shews that 
the same spot is long frequented. The Indiana of Gniana 
are well acquainted with the cleared arenas, where they ex- 
pect to find the beautiful cocks of the Rock; and the natives 
of New Guinea know the trees where from ten to twenty 
male birds of paradise in full plumage congregate. In this 
latter case it is not expressly stated that the females meet 
on the same trees, but the hunters, if not specially asked, 
would probably not mention their presence, as their skins 
are valueless. Small parties of an African weaver {Ploceus) 
congregate, during the breeding-season, and perform for 
hours their grnoeful evolutions. Large numbers of the Soli- 
tary snipe (Scnlopax major) assemble during dusk in a 
morass; and the same place is frequented for the same pur- 
pose during successive years; here they may be seen running 
about "like so many large rate," puffing out their feathers, 
flapping their wings, and uttering the strangest cries.' 

Some of the above birds, — the black-cock, capercailzie, 
pheasant-grouse, ruff, Solitary snipe, and perhaps others, — 
are, as is believed, polygamists. With such birds it might 
have been thought that the stronger males would simjily 
have driven away the weaker, and then at once have taken 
possession of as many females as possible; but if it Iw indis- 
pensable for the male to excite or please the female, we can 
understand the length of the courtship and the congrega- 

Nordnutn iluiuiriliM ''Bull, 800. oftlitt alKiventiTncdpiiutw.see Brahoi, 

_,a, im Ji»t. Mwonu.' \»r.\, torn. ' TliiorUben,' B. iv. «. 8S0: aim L. 

mar.j. Siti) tlic liilKn of Te/ne Uoyd, 'Goitis Biriili>ofSw«len,' 18ST, 

'^'-'«. in ,\iniir Lrnid. lleomi- pp. 19, Ts. Riph»r<Uan, 'F«un» Bor. 

Dumbor i>r tilnJB uuemblMl Amnriona'! Binia, p. SS3. Refai^ 

Ituridruil, not couiitintr the i>iici.*fi in ref^iinl to Die uutniiltiiiffve of 

. ..jiich lishij in thoBiirroiiiiil- 'ithvr bints hira Mlrekdr been airon. 

Sag boRhoi. Tile Boiftc* ntterod ditfor On Paradlsw. bco WbIIko. in ■ Annil* 

from thcM of T. vntanllv. aad Mag. of Nut Flint.' vol. xx. 1S£T. p. 

* With reapoct to t)ie ■Bsmiibla^^oa tlS. On thsiitipe, Lloyd, ibid.p.aSl. 



41-4 THE DKSCENT OF MAN. Pakt IL 

titiii lit so inanv inilivitlunls nl (mth snxes at the same spot. 
Certain Btrictly monogainoas species likewise liold nuplinl 
ai«em]ilagee; ihis seeing to lie Un- inse in Sciiniliiiiivia with 
UI16 of the ptarniigant-, and tlitir leks Uitt trtim the miijdlc! 
of March to the middle of May. In Aiistraliii the Irre-bin] 
[Menura gvperba) forinB " small round hillocks," and the 
M. Alberli aeratchee for itself elialluw holes, or. as thoy are 
called by tiio natives, corrohorying plarfs, where it is be- 
lieved both Bexee assemble. Tlie mevtings of tlie .V. tuperba 
are sonietiniee very large; and uu account ha« lately been 
published' by a traveller, who ht«rd in n valley beneatlt 
him, thickly covered with scnib, "a din which completely 
aatoniebed" him; on crawling onwaril^ Ik^ l>ehcld, to lus 
amazement, about one hundred and tifty of the magnificent 
lyre-cocks, " ranged in order of battle, and fightinK with in- 
describable fury." The bowers of the Bower-birds are the 
resort of both sexes during the breeding-season; and "here 
the males meet and contend with each other fur the favours 
of the female, and here the latter assemble and cuquct witit 
the males." With two of the genera, the same bower is 
resorted to during many years.* 

The common magpie (Corvtis pica, Linn.), as I have 
been informed by the Rev. W. Darwin Fox, need to assoui- 
ble from all parts of Delamere Forest, in order to celebrate 
the "great magpie marriage." Some years ago these birds 
abounded in extraordinary numbers, so that a gamekeeper 
killed in one morning nineteen males, and another killed 
by a single shot seven birds at roost together. They then 
had die habit of assembling very early in the spring at 
particular spotB, where they could be seen in Hocks, chat- 
tering, sometimes fighting, bustling and flying about the 
trees. The whole affair was evidently considered by the 
birds as one of the highest importance. Shortly after the 
meeting tliey all aeparated, and were then observed by Mr. 
Fox and others to he paired for the season. In any distriot 
"in which a species does not exist in large numbers, great 
assemblages cannot, of course, be held, and the same species 
may have different habits in different countries. For in- 
stance, I have heard of only one instance, from Mr. Wdd- 
dcrburn, of a regular assemblage of black game in Scotlaod,. 
yet these assemblages are so well known in Germany ana 
Scandinavia that they have received special names. 
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Unpaired Birds. — From the facts now given, we may 
Goncludf! tliat the courtship of birds Iwlonging to widely 
different groups, is often a prolonged, delicalf, and troulile- 
Bome affair. Tliere is even reason to suepeet, iiniirobable 
as this will at first appear, that some males and temalea of 
the same 8i}e<;ie9, inhabiting the same district, do not always 
please each other, and consequently do not pair. Many 
accounts have been published of either the nuile or female 
of a pair having been shot, and ijuickly replaced by another. 
This has been observed more frequently with the magpie 
than with any other bird, owing perhaps to its conspicuous 
appearance and nest. The illustrious Jenncr states that in 
Wiltshire one of a pair was daily shot no loss than seven 
times successively, " but all to no purpose, for the remaining 
magpie soon found another mate "; and the last pair reared 
their young. A new partner is generally found on the suc- 
ceeding day; but Mr, Tiiompson gives the case of one being 
replacSi oil the evening of the same day. Even after the 
eggs are batched, if one of the old birds is destroyed a mate 
will often be found; this occurred after an interval of two 
days, in a case recently observed by one of Sir J. Lubbock's 
keepere.* The first and most obvious conjecture is that 
male magpies must be much more numerous than females; 
and that in the above cases, as well as in many others which 
could be given, the mules aluue had been killed. This ap- 
parently holds good in some instances, for the gamekeepers 
in Delamere Forest assured Mr. Fox that the magpies and 
carrion-crows which they formerly killed in succession in 
large numbei's near their nests, were all males; and they 
accounted for this fact by the males being easily killed 
wiblet bringing food to the sitting females. Macgillivray, 
however, gives, on the authority of an excellent observer, 
an instance of three magpies successively killed on the same 
nest, which were all females; and another case of six mag- 
pies succeBsively killed whilst sitting on the same eggs, 
which renders it probable that most of them were females; 
though, as I hear from Mr. Fox, the male will sit on the 

8 when tile female is killed. 

Sir J. Lubbock's gamekeeper has repeatedly shot, but 
how often he could not say, one of a pair of jays (Garrulus 
ffUindariua). and has never failed shortly afterwards to find 
the survivor re-matched. Mr. Fox, Mr. P. Bond, and others 
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have §hot one of a pair nf carrion-crowp {('orrus conne 
but the nL'i>t. was soon njiaiii k-imiittHl bv a I'lir. Tlnwt- 
are rather comimm; but tin- peregrioe-falcou {Faico ptra 
grinuf) is run.', yet Mr. Thoiiipsou stAtvs tbut in IrclaD 
" if either an old male or female be killed in the breediti| 
season (not an UQCommoii circumstant-e), OQUther male 
found within a very few daye, so that the eyries, nntwith 
Etnniling such casualties, are sure to turn out their coinpl« 
nient of young."' llr. Jennor Weir hflfi known the i 
thing with the |>eregrine-falc"nB at Beat-hy Heftd. 
sanie observer informs me that three kestrels {Paleo lint 
nunculiw), all males, were killed ont' after the other whili 
attending the same nest; two of these were in mature ptunt 
age, but the third was in the plumage of the previous yt 
Even with the rare golden eagle (Aquxla chrysaetos), ] 
Birkbeck was assured by a truatwortliy gamekeeper in Scot 
land, that if one is kille<l, another is soon found. So wit 
the white owl (Slrix flammea), "the survivor readily fonn 
a mate, and the mischief went on." 

White of Selborne, who gives the case of the owl, adt,^^ 
that he knew a man, who from believing that partridgt 
when paired were disturbed by tlic males figliling, used t 
shoot them; and though he had widowed the same femai 
eeveral times, she always soon found a fresh partner. ThI 
same naturalist ordered the sparrows, which deprived th 
house-martins of their nesls, to be shot; but the nne whic 
was left, " be it cock or hen, presently ]irocurcd a mate, an 
80 for several times following." 1 poulc! add analogous cas* 
relating to the chaffinch, nightingale, and redstart. Witl 
respect to (he latter bird {Phanicura rulicilla), a writer ex 
presses much surprise how the sitting female could so eo 
have given effectual notice that she was a widow, for t 
fiiiecies was not common in the neighbourhood. Mr. Jenne 
Weir has mentioned to me a nearly similar case; at Blade 
lieath he never sees or hears the note of the wild bullfinij 
yet when one of his caged males has died, a wild one in th 
course of a few days has generally come and perched nea 
the widowed female, whose call-note is not loud. I wil 
give only one other fact, on the authority of this same ob 
server; one of a pair of starlings {Slvmus rulgaris) vi 
shot in the morning; by noon a new mate was found; tM 
M'os again shot, but before night the pair was coropleta 
so that the disconsolate widow or widower was ihric* eor 
soled during the same day. Mr. Kngleheart also infoni 
me that be used during several years to shoot one of a pa 
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o( starlings which built in a hole in a house at Blackheath; 
but the loss was olwajs inimediatdy repaired. During one 
aeason ho kept an account, and found that he had sliot 
thirty-five birds from the same nest; these consisted of both 
innU'S and females, but in what proportion ho could not say: 
novertheiess. after all this destruction, a brood was reared." 

These facts well deserve attention. How is it that there 
arc birds enough ready to replace immediately a lost mate 
of either sex? Magpies, jays, carrion-crows, partridges, and 
some other birds, are always seen during the spring in pairs, 
and never by theniselves; and these offer at first sight the 
most perplexing cases. But birds of the same sex, although 
of eouree not truly paired, sometimes live in pairs or in 
email parties, as is known to be the case witli jiigcons and 
partridges. Birds also sometimes live in triplets, as has 
been observed with starlings, carrion-crows, ])arrotB, and 
partridges. With partridgos two females have been known 
to live with one maJo. and two males with one female. In 
all such cases it is probable that the union would be easily 
broken; and one of the three would readily pair with a 
widow or widower. The males of certain birds may occa- 
sionally be heard pouring forth their love-song long after 
the proper time, shewing that they have either lost or never 
gained a mate. Death from accident or disease of one of 
a pair would leave the other free and single: and tliere is 
reason to believe that female hirda during the breeding- 
season are especially liable to premature death. Again, 
birds which have had their nests destroyed, or barren pairs, 
or retarded individuals, would easily be induced to desert 
their mates, and would probably be glad to take what share 
they could of the pleasures and duties of rearing offspring 
although not their owaJ Such contingencies as these jiroh- 
ably explain most of the foregoing cases.* Nevertheless, it 
is a strange fact that within the same district, during the 

* On tho peratrrlne fslron. ttet 3imaer. on the retarded ttale oT tho 
TUamppon. 'Nni. IlUt of IreUc.l: geoerativE argans iu consin hirdf, in 
Birds,' vol. i. 1S49, p. 89. (>□ owla, * PbU. Trantoel.' 1SS4. In rwuil to 
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lieight of the breed ing-eeason, tliere ehouJd bu so many 
males ami fyrnulw alwavs ready to rejiuir llie loss of a mated 
bird. Why do not such spare birds in i media It ly pair to- 
getluT? Have ue not tKinie reason to eu3|>ect. and the sus- 
picion has octurred to Mr, Jenuer Weir, that iis the tourl- 
ahiu of birds appears to be in many cases prulonjied and 
tedious, so it oL'caaiunally happens lliut uertain males »nd 
females do not euceced, during the projwr season, in escitiog 
each other's love, and consequently do not pair? This su^ 
picion will ap{>ear somewhat less improbable after we have 
Been what strong antipathies and jirefcrcnces female birds 
oceaatonally evince towards particular males. 

Mental QualilirK of Biriln, and thrir Tatte for Ihf Beauti- 
ful. — Before we further discuss the question whether the 
females select the more attraetive nmles or accejit the first 
whom they may encounter, it will be 8dviBa.ble briefly to 
consider the mental powers of liirds. Their reason is gen- 
erally, and [wrhaps justly, ranked as low; yet some facts 
could be given * leading to an opposite conclusion. Low 
powers of reasoning, however, arc compatible, as we see with 
mankind, with strong alTections, acute perception, and b 
taste for the beautiful; and it is with these latter qualities 
that we are here concerned. It has often been said that 
parrots become so dn-ply attached to each other tliat when 
one dies the other pines for a long time: but Sir. .Tenner 
Weir thinks that with most birds the strength of their 
affection has been much e.xaggerated. Nevertheless when 
one of a pair in a state of nature has lieen shot, the survivor 
has been heard for days afterwards uttering a plaintive call; 
and Mr. St. John gives various facta proving the attachment 
of mated birds.'" Mr. Bennett relates " that in China after 

"Tbfl^BiuokuoperlierefnuiKlBhBn'lt'B 'TravelBof n NBturaliet,' IBTO, p. K8. 
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a draku of the beautiful manJarin Teal had been stolen, 
the (luck remained diBconsoIato, thoupli sedulously courted 
by another mandarin draltp. who disiilayed before her all 
Ilia chaniis. After an interval of three weeks the stolen 
drake was recovered, and instanlly the pair recognised each 
other with extreme joy. On the other hand stariingB, as we 
have seen, may be consoled thrice in the same day for the 
loss of their mates. Pigeons have such excellent local memo- 
ries, that they have been known to return to their former 
homes after an interval of nine months, yet, as I hear from 
Mr. Harrison Weir, if a pair which naturally would remain 
mated for life be separated for a few weeks during the 
winter, and afterwards matched with other birds, the two, 
when brought together again, rarely, if ever, recognise each 
other. 

Birds sometimes exhibit benevolent feelings; they will 
feed the deserted young ones even of distinct species, but 
this perhaps ought to be considered as a mistaken instinct. 
They will feed, as shewn in an earlier part of this work, 
adult birds of their own species which have become blind. 
Mr. Buxton gives a curious account of a parrot which took 
care of a frnst-bitten and crippled bird of a distinct species, 
cleansed her feathers, and defended her from the attacks 
of the other parrots which roamed freely about his garden. 
It is a still more curious fact that these birds apparently 
evince some sj-mpathy for the jileasurcs of their fellows. 
When a pair of cockatoos made a nest in an acacia tree, 
"it was ridiculous to see the extravagant interest taken in 
the matter by the others of the same species." Tliese jMir- 
rots, also, evinced unlxiunded curiosity, and clearly had 
"the idea of property and possession."" They have good 
memories, for in the Zoological Oardens they have plainly 
recognised their former masters after an inten'al of some 
months. 

Birds possess acute powers of observation. Every mated 
bird, of course, recognises its fellow. Audubon stuf.cs that 
a certain number of mocking-thrushes {Mimus pohjgloilus) 
remain all the year round in Louisiana, whilst others mi- 
grate to the Eastern States; these latter, on IheJr return, 
are instantly recognised, and always attacked, by their 
southern brethren. Birds under eonfincment disliniiniish 
different persons, as is proved by the strong and permanent 
antipathy or affeefion which they shew, without any appar- 
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a5|iL-</t. But I Imve flsewhen.' diBcriMl " nn exactly anAlo- 
gous variation in ihc hackleH of a aub-Tariety of the ^mc- 
uouk, in wliicli llio trjiB, haviiif; a iiiftnllit liistro. " are sepa- 
ratfd from the lower jjart of the feather by a sjnunotnaill)' 
Bha|ied transparent zone, coinpoged of the naked portions of 
tho Iwrhs." The lower margin or base of the <lark-bltie 
centre of the ocellue is deeply indented on the line of the 
Bhuft. The eiirrounding zones likewise shew traces, as may 
be seen in the drawing (fig. 54), of indentations, or rather 
breaks. These indentations are conmioii to the Indian and 
Javan peaeooka (Pavo crislatus and P. muticus): an<l tliey 
seem to deserve particular attention, as probably conneet<Kl 
with the development of the oeeihis: but for a long time 
I eould unt conjecture their meaning. 

If we admit the princij)]c of gradual cvohilion, there 
must formerly have existed many species which presented 
every Kuccesaivo step between the wonderfully elongated 
tail-coverts of the peacock and the short tail-coverts of all 
ordinary binls: and again between the niugnifieent ocelli 
of the former, and the ninipler ocelli or mere coloured spots 
on other birds; and so with all the other eharaeters of the 
peacock. Let us look to the allied GaJlinaceffi for any atill- 
existing gradations. The species and sub-species of Poly- 
plectron inhabit cnuntrieg adjacent to the native land of 
the peacock: and they so far resemble this bird that they 
are sometimes called peacock-pheasants. I am also informed 
by Mr. Barilett that they resemble the peacock in their 
voice and in some of their habits. During the spring the 
males, as previously described, strut about before the com- 
paratively plain-coloured females, exjianding and erecting 
their tail and wing-foathers, which are omamcTtled with 
numerous ocelli. I request the reader to turn back to the 
drawing (fig, 51, p. 404) of a Potyplectron. In P. iiapoleonis 
the ocelli are confined to the tail, and the back is of a rich 
metallic blue; in which respects this species approaches the 
.lava peacock. P. hardirirl-ii posBesscs a iweiiliar top-knot, 
which is also somewhat like that of the Java peacock. In 
all the species the ocelli on the wings and tail are cither 
circular or oval, and consist of a beautiful, iridescent, 
greenish-blue or greenish -purple disc, with a black border. 
This border in P. rhinquis shades into bro(vn, edged with 
cream colour, so that the ocellus is here surrounded with 
variously shaded, though not bright, concentric zones. The 

••■Varinlionof Auinmls and PIbqI* under Domealicalion,' vol. i. p. SS*. 
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unusual length of the tsil-coverts is another rcniarkuble 
charactt^r in Polyplectrou; for in Bome of the BpecieB they 
are half, and in olht^rs two-thirds as long as Ihr true tail- 
feathers. The tail-covcrts nrc 
occllflted as in the peaeoik. 
Tims the several spet'ies of Poly- 
pi ec trim manifestly make a 
graduated npproaeh to the pea- 
uock in ihc length of their tail- 
coverts, in the zoning of the 
ocdli, and in some other char- 
Bctcrs. 

Notwithstanding this ap- 
proaeh, the lirpt species of Poly- 
piectron which I examined al- 
most made aie give up the 
search; for I found not only that 
the true tail-feathers, which in 
the peaeoek are quite plain, were 
ornamented with ocelli, but that 
tlie ocelli on all the feathers dif- 
fered fundamentally from those 
of the poncijck. in there being 
two on the same feather {fig, :>h). 
one on each side of the shaft. 
Hence I condiideil that tlic 
early progenitors of the peacock 
ooiild not have resembled n 
Polyplectron. But nn conlinii- 
ing my search, 1 observed that in 
some of the speciee the Iwu uccHi 
stood very near each other: that 
in the tail-feathers of /*. Iiard- 
KifHi they tniti'hed each other; 
and. finally, that on the tail- 
coverts of this same Bpecies m 
well as of P. mnlarrcnitf (fig. ."i'i) 
they were actually eonflueni. 
As the central part alone is con- 
tinent, an indentation i" left at 
both the upper and lower ends; »nt. of obi. idi 
nnil the sumiundina eoloureil 
zones are likewise indented. A single ncollns ii 
on each tail-covert. Ibough sfill plainly betraying its double 
origin. These confluent ocelli differ from the single ocelli 
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passes over pcxual selection, and asks, "What explaoation 
does the law of natural selection give of such specific varie- 
ties as these? " He answers ** none whatever; " and I quite 
agree with him. lUit can tliis be so confidently said of sexual 
selection? Seeing in how many ways the tail-feathers of 
humming-])irds dilTer, why slioiild not the four central 
feathers liave varied in tliis one speiMes alone, so as to have 
ac(|ninMl white tips? The variations may have been grad- 
ual, or somewliat abriii)t as in the case recently given of 
the humming-birds near J^ogota, in which certain individ- 
uals alone have the *' central tail-feathers tipped with beau- 
tiful green." In the female of the Urosticte I noticed ex- 
tremely minute or rudimental white tips to the two outer 
of the four central bhick tail-feathers; so that liere we 
have an indicati<m of change of some kind in the plumage of 
this s])eeies. If we grant the ])()ssibility of the central tail- 
fwithers of the male varying in whiteness, there is notliing 
strange in such variations having been sexually selected. 
The white ti]>s, together with the small white ear-tufts, 
certainly add, as the Duke of Argyll admits, to the beauty 
of the male; and whiteness is apparently appreciated by 
other birds, ns iiiav be inferred from sueli eases as the snow- 
while male of the Uell-binl. The statement made by Sir 
1^ Heron should not be forirotten, namely, that his pea- 
hens, when debarred from access to the pied ])eac()ck, would 
not unite with any other male, and during that season pro- 
duced no otrspring. Nor is it strange that variations in the 
tail-feathers of ilie I'rosiicte shcmld liave been specially 
s<*lected for the sake of ornament, for the next succeeding 
genus in the family takes its name of ^I(»tallura from the 
splendour of these feathers. We have, moreover, good evi- 
dence that humming-birds take especial pains in displaying 
their tail-feathers; Mr. r>elt,°* after describing the beauty 
of the Flurisuf/a fnrJIironi, says, " I have seen the female 
sitting on a branch, and two males displaying their charms 
in front of her. One would sho(>t u]) like a rocket, then 
suddenly expanding the snow-whit(» tail, like an inverted 
])arachute, slowly descend in front of her, turning round 
gradually to shi'w off back and front. . . . The expanded 
white tail covered more space than all the rest of the bird, 
and was evidently the grand feature in the performance. 
Whilst one male was descending, the other would shoot up 
and come slowly down expanded. The entertainment would 

M 'The Naturalist in Nicaragua,' 1ST4, p. 112. 
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end in a fight between the two performcrB; hut whether the 
most heautiful or the most pugnacious was the accepted 
suitor, I know not." Mr. Gould, after describing the pecul- 
iar plumage of the Urosticte. adds, " that ornament and 
variety is the sole object, I have myself but little doubt.'""* 
If this be admitted, we can perceive that the males which 
during former times were decked in the most elegant and 
novel manner would have gained an advantage, not in the 
ordinary struggle for life, but in rivalry with other males, 
and would have left a larger number of oJTspring to inherit 
their newly-acquired beauty. 



CHAPTER XV. 
B tBD3 — con limied. 



We have in this chapter to consider why the females of 
many birds have not acfiuired the same ornaments aa the 
male; and why, on the other hand, both sexes of many other 
birds are equally, or almost equally, ornamented? In the 
following eha]iter we shall consider the few eases in which 
the female is more conspicuously coloured than the male. 

In my ' Origin of Species ' ' I briefly suggested that the 
long tail of the peacock would be inconvenient and the eon- 
ppicuone black colour of the njale capercailzie dangerous, 
to Ihe female during the period of incubation: ami conse- 
quently that the transmission of these characters from the 
male lo the female offspring had been checked through nat- 
ural selection. T still Ihink that this may have occurred in 
some few instances: hut nfler matnre reflection on all the 
facts which I have been able to collect, I am now inclined 
to believe that when the sexes differ, the successive variations 
have generally been from the first limited in their transmis- 
sion to the same soi: in which they first arose. Since my 
remarks appeared, the subject of sexual coloration has lieen 
discussed in some very interesting papers by Mr. Wallace,,* 

•" IntrnduMlon W the TrocbUiilfe,' • ' WMtniiniitor Rcvirw.' July. ISff. 
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who believes that in almtist al! cast-e the siiccessivc Tftriations 

tended at first to be transmitted (Miually to both wses; but 
that the female was saved, t.hruugli itatural strli-ctiuii, from 
acfiuiring the coDspicuouB coloure of the male, owing to the 
daugcrwhich shewould thus haveincurred during ineubation. 
This view neceBsitates a tedious discussion on a dilTiciiIt 
point, namely, whether the transmission of a tharacter, 
which is at first inherited by both eexee can be subBequenily 
limited in ita transmission to one sex alone by means of 
natural selection. We must bear in mind, as shewn in the 
preliminary chapter on sexual selection, tiiat characters 
which are limited in their development to one sex arc always 
latent in the other. An imaginary illustration will best aid 
us in seeing the difficnlly of the case; we may suppose that 
a fancier wished to make a breed of pigeons, in whicli the 
males alone should he coloured of a pate blue, whilst tjie 
females retained their former slaty tint. As with pigeons 
characters of all kinds are usually transmitted to both sexes 
equally, the fancier would have to try to convert this latter 
form of inheritance into sexually-limited transmiRsion. All 
that he could do would be to (jersevere in selecting every 
male pigeon which nas in tlie least degree of a paler blue; 
and the natural result of this procesa, if steadily carried on 
for a long time, and if the pale variations were strongly 
inherited or often recurred, would be to make liis whole 
stock of a lighter blue. But our fancier would be com- 
pelled to match, generation after (generation, his pale bluo 
males with slaty females, for he wishes to keep the latter 
of this colour. The result would generally be the produc- 
tion either of a mongrel piebald lot, or more probably the 
speedy and complete loss of the pale-blue tint; for the pri- 
mordial slaty colour would be transmitted with prepotent 
force. Supposing, however, that some pale blue malea and 
slaty females were produced during each successive genera- 
tion, and were always crossed together, then the slaty females 
would have, if I may use the expression, much blue blood in 
their veins, for their fathers, grandfathers, &c., will all have 
been blue birds. Under these circumstances it is conceiv- 
able (though I know of no distinct facts rendering it prob- 
able) that the slaty females might acquire so strong a latent 
tendency to pale-bluenesB, that they would not destroy this 
colour in their male offspring, their female offspring still in- 
heriting the slaty tint. If so, the desired end of making a 
breed with the two sexes permanently different in colour 
might be gained. 
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The extreme importance, or rather necessity in the above 
case of the deaired tliaracter, namely, pale-blueness, being 
present though in a latent state in the female, so that the 
male offspring should not tie deteriorated, will be best ap- 
preciated as follows: the male of Scemmerring-'s pheasant has 
a tail thirty-seven inches in length, whilst that of the female 
is only eight inches; the tale of the male common pheasant 
is about twenty inches, and that of the female twelve inches 
long. Now if the female Sccmmerring pheasant with her 
short tflii were crossed with the male common pheasant, there 
can he no douirt that the male hybrid offspring wonld have 
a much longer tail than that of the pure offapring of Uie com- 
mon pheasant. On the other hand, if the female common 
pheasant, with a tail much longer than that of the female 
Soemmerring pheasant, were crossed with the male of the 
latter, the male hybrid offspring would have a much nhorler 
tail than that of the pure offspring of Stemmcrring's pheas- 
ant.' 

Our fancier, in order to make his new breed with the 
males of a pale-blue tint, and the females unchanged, would 
have to continue selecting the males during many genera- 
tions; and each stage of paleness would have to be fixed in 
the males, and rendered latent in the females. The task 
would be an extremely difficult one, and has never been 
tried, bnt might possibly be successfully carried out. The 
cliief obstacle would bo the early and complete loss of the 
pale-blue tint, from the necessity of reiterated crosses with 
the slaty female, the latter not having at first any latpnl 
tendency to produce pale-blue offspring. 

On the other hand, if one or two males were to vary ever 
80 slightly in paleness, and the variation!" were from the 
first limited in their transmission to the male sex, the task 
of making a new breed of the desired kind would be easy, for 
such males would simply have to be selected and matched 
with ordinary females. An analogous case has actually oc- 
curred, for there are breeds of the pigeon in Belgium * in 
which the males alone are marked with black striiv. So 
again Mr. Tegctnicicr has recently shown ' that dragons 
not rarely produce silver-eoloiired birds, which are almost 
always hens; and he himself haa bred tea such females. It 

*Temimnck urilhattho tail of ihe Mmman phttMUit. mb Mnfoillivni)-. 
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IB on the other hanO a very unneual event wh«n a silver malo 
is prodiipwl; so that nothing would be ensier, if dosiret], 
thun ti) mnki' u lin'ptl of dra;KOiis with Miie males and eilver 
femHlcH. This tendency ia indeed so strong thai when Mr. 
Tegetmeier at last got n silver male and matched liim with 
one of the silver females, he expected to get a ijnvd with 
lioth sexes thxis coloured; he was however disappointed, for 
llie young male reverttxi to the blue colour of hia grand- 
father, the young female alone heing silver. No duuht witU 
patience this tendency to reversion in the males, reared from 
an oecosioual silver male matched with a silver hen, mis^t 
he eliminated, and then both sexes would be coloured aUke; 
and this very process has hetin followed with sueoeea by Mr. 
Esijuilant in the case of silver turbits. 

With fowls, variations of colour, limited in their traBS* 
mission to the male sex, habitually occur. When this form 
of inheritance pre\'ails, it might well hapjien that some o( 
the sueccpsive variations would he transferred to ihe female^ 
who would then slightly resemble the male, as actually 
occurs in some breeds. Or again, the greater numlrer, but 
not all. of the successive steps might be transferrtHl to both 
sexes, and the female would then closely resemble the mole. 
There can hardly be a doubt that this is the cause of the 
male pouter pigeon having a somewhat larger crop, and of 
the male carrier pigeon ha\-ing somewhat larger wattlee, 
than their respective females; for fanciers have not se- 
lected one sex more than the other, and have had no wish 
that* these churaclers should be more strongly displayed 
in the male than in the female, yet this is the case witii 
both breeds. 

The same process would have to be followed, and the 
same ditEculties encountered, if it were desired to make 
a breed with the females alone of some new colour. 

Lastly, our fancier might wish to make a breed with 
the two sexes differing from each other, and both from the 
parent species, Here the diflioultj' would be extreme, uiK 
lees tlie successive variations were from the fii'st sexually 
limited on both sides, and then there would be no difiS- 
culty. We see this with the fowl; thus the two sexes of the 
jicnrillod Hamburgh^ differ greatly from each other, and 
from the two sexes of the aboriginal Qallus bankiva; and 
both are now kept constant to their standard of excellence 
by continued selection, which would be inipossiblu unless 
the distinctive characters of both were limited in their trans- 
mission. 
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Tlio Spanish fowl offerB a more curioua ease; the male 
has an immense comb, but some o( tiie successive varialions, 
by the aecumulatioii of which it wae acquired. apiJear tu 
have been transferred to the female; for she has a comb 
many tiniea larger than that of the females of the parent 
species. But Ihe comb of the female liifTers in oue res]n,ft 
from that of the male, for it ia apt to lop over: and within 
a recent period it has been ordered by the fancy that Ihia 
should always be the case, and success has (luickly followed 
the order. Now the lojiping of the comb must be Bc.Yually 
limited in its transmission, otherwise it would prevent the 
comb of the male from being perfectly upright, which would 
be abhorrent to every fancier. On the other hand, the u|>- 
riglitness nf the comb in the male must likewise be a «ei:- 
nafly-limited character, otherwise it would prevent the comb 
of the female from lopping over. 

From the forejioing illuatralions. we see thai even with 
almont unlimited lime at cimmand, it would he an extremely 
difficult and eomple.v, perhaps on im|>iis.iilili.' jinn'c^:. to 
change one form of transmission into Ihe oilier through 
aelection, Therefore, without distinct ei'ldence in e-aeh case, 
I am unwilling to admit that this has been effected in natu- 
ral species. On the other band, by menus of successive 
variations, which were from the first sexually limited in 
their transniiMtion, there woiiid not Im the least ilt-llienlly 
in renderiufj a male bird widely different in colour or in 
any other character from the female; the latter Ijeing left 
unaltered, or slightly altered, or specially modified for the 
sake of protection. 

As bright colours are of service to the males in their 
rivalry with other males, such colours would be selected 
whether or not they were transmitted exelusively to the 
same sex. L'onsequently the females might i>e expected 
often to partake of the brightness of the males fo a greater 
or h-sB degree; and this occurs with a host of species, If 
all the successive variations were transmitted njually to 
Ixith sexes, the females would he indistinguishable from the 
males: and (his likewise occurs with many birds. If, how- 
ever, dull eoloius were of high imponaiice for the safety 
of the female dtiring incubation, as with many ground birds, 
the females whieb varied" in hriphlneBs. or which received 
through inheritance fmm the males anv marked accession 
of hrighlncss. would sooni-r or Inler be destroyed. But the 
tendency in the males to continue for an indefinite period 
transmitting to their female offspring their own bright- 
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ncss, would have to be eliminated by a cbBnge in the tona 
of J nil or i lance; and this, as shewn by our previous illii»- 
tratiou, would be extremely difficuJt. The more jtnibable 
re8ult of the long-continued destruction of the more 
brightly-coloured femalee, Bupposing the equal fonn of 
transmission to prevail, would he (he lessening or atinitiiUi- 
tion of the bright colours of tlie mules, owiug to their con- 
tinual crossing with the duller females. It would be tedious 
to follow out all tlie other possible results; but I luav re- 
mind the reader that if sexually-limited variations in bright- 
ness occurred in the females, even if they were not in the 
least injurious to them and consequently wore not fltmi- 
nated. yet they would not be favoured or selected, for the 
male usually accepts any female, and does not select tfae 
more attractive individuals; winseijuontly these variations 
would be liable to be lost, and would have little influence 
on the character of the race; and this will aid in accounting 
for the females being commonly duller-coloured than tlio 
males. 

In the eighth chapter instances were given, to which 
many might here be added, of variations occurring at vari- 
ous ages, and inherited at the corresponding age. It waa 
also shewn that variations which occur late in life are com- 
monly transmitted to the same sex in which tbey first 
appear; whilst variations occurring early in life are apt to 
be transmitted to both sexes; not that all the cases of 
sexually-limited transmission can thus be accounted for. 
It was further shewn that if a male bird varied by becom- 
ing brighter whilst young, such variations woidd be of no 
service until the age for reproduction had arrived, and there 
was competition between rival males. But in the case of 
birds living on the ground and commonly in need of the 
protection of dull colours, bright tints would be far more 
dangerous to the young and inexperienced than to the adult 
males. Consequently the males which varied in brightness 
whilst young would suffer much destruction and be clirai- 
nated through natural selection; on the other hand, the 
males which varied in this manner when nearly mature, not- 
withstanding that they were exposed to some additional 
danger, might survive, and from being favoured through 
sexual selection, would procreate their kind. As a relation 
often exists between the period of variation and the form 
of transmission, if the bright -coloured young males we» 
destroyed and the mature ones were successful in their conrt- 
ship, the males nlonc would acquire brilliant colours and 
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would transmit thpin eaclusiypfy to their male oiTspring. 
But I by no means wish to maintain that Ihe influence of 
age on the form ol transmit^on, is the sole cause nf the 
great difference in hrilliancy between the ecxea of many 
birds. 

Wlien the ecxes of binls difTer in colour, it is interest- 
ing to determine whether the males alone have been mudi- 
fii'd by sexual selection, the females having been left un- 
changed, or oniy partially and indirectly tlius changed; or 
whether the females have been Bpeciully modified through 
natural selection for the sake of protection. I wil! therefore 
discuss this cjuestinn at some length, even more fully than 
its intrinsic imiiortance deserves: fnr various curious col- 
lateral points may thus he conveniently considered, 

Before we enter on the subject of colour, more especial- 
ly in reference to Mr. Wallace's conclusions, it may be useful 
to dieeuss some other sexual dilfDrence? under a similar 
point of view. A breed of fowls formerly existed in Ger- 
many ' in which the hens were furnished with spurs; they 
were good layers, hut they so greatly disturbed their nesta 
with their spurs that they could not be allowed to sit on 
their own egga. Hence at one time it ap|>eared to me prob- 
able that with the females of the wild Gallinacece the de- 
velopment of ftpurs had been cheeked through natural selec- 
tion, from the injury thus caused to their nesla. This 
seemed ail tlie more probable, as wing-spurs, which would 
not be injurious during incubation, are often as well-de- 
veloped in the female as in the male: though in not a few 
cases they arc rather larger in the male. When the male 
is rumislied with leg-spurs the female almost always ex- 
hibits rudiments of them, — the rudiment sometimes con- 
sisting of a mere scale, as in Callus. Hence it might be 
argued that the females had aboriginally been furnished 
with well-di.'VeIo|ied spurs, but that these bad RuhBe<|uently 
been lost tlirough disuse or natural selection. But if this 
view bo admitted, it would have to be extended tn innumer- 
able other cases: and it implies that the female progenitors 
of Ihe existing spur-bearing species were once encumbered 
with an injurious appendage. 

In some few genera and species, as in Galloperdix, 
AcomuB. and the Javan peacock (Popo muHcvs), the females, 
ns well as the males, possess well -developed leg-spurs. Are 
wo to infer from this fact that they construct a different 

• Bcchotcin. ■ N'ntunic«ch. Dptitwh iHnilx.' ITdli B. iii, a. iit. 



TUE l-ESiEXT OF MAX. 

I of ottt from that mtdc hy tbeir DctrrM bIUm. and not 
■Ir lo bv isjured hi ibcir fpon; to thai the £[iur« hant 
I bcvQ mnovitl? (*r are «i- to fn[>po>v that thr fetEuUa 
of ti»e«e tae«enkl s{Kct« ttpvculiv mjairt' tyaie for thar 
defence? It i> a iiK>re prohakk eonclu^Kii that tntUi U)« 
ptcwncr and abet^nce of epnrr tn the frrn^lj-? rcruh frem 
"~ rent luiTfiof inluTilann- 1.. 'fOllj 

ral etlAtioo. With;: -I'on 

r as nidinK'nli^ ve luui ■ iho 

variaiions, throu.'. ■■[■.^•cd 

io the makv. uccnrrwl vrrj urh m lift, ain: ■a^.ti- contsi^ 
queniiT Iraiuferml lo tk« females. Jd thr otlirr and raocb 
larer lasct, in whkli the fuitialr^ F>o«i«Bis fullj dc-vdu[ied 
epure. ae mav conclude that all the sticn^irt' tahaliotts 
trciv traiKfcnvtl to them; and that thvv pradiuillf acquired 
and JnbehttH] the habit of not dietorbinv^ thdr JtevU. 

Till? v(h-h1 urpiLiiB awl tU« fc«then Tarioosl^ modified 
for producing sonncl. a^ w«ll as thv proper iiirtincts for miog 
them, ofii-u difTcr in the luu et-xee, but are soiuctiitica the 
same in Ixjth. Can fiit-h differences l>e flcconnled for bj 
the Dialer bavtug a(.'quinjd the^> organs and inetintrts, whilst 
the feiiial'.-K huve Ix-en sated from inheriting them, on ac- 
count of the dangtr to which they would have bevn exposed 
by altmcting Ibe attention of birds or Iteasls of prey? This 
doc* Dot Beeio lo me probable, when we think of tlte multi- 
tude of i>iril8 which with Jmpimity gladden the cotuttry 
with their voices during tlie spring.' It is a safer conclu- 
sion that, as vocal and instraniental organs arc of special 
eerviee only to the males daring their conrtsbip. these 
organs were develope<I through se.\ual selection and their 
constant use in that sex alone — the successive variations 
and the etTects of nse having been from the first more or 
lesii limited in traoEinission to the male offspring. 

Man; unalogons cases conid be addnced; thfise for in- 
stance of the plumes on the hoad iicing generally longer 
in llie male than in the ftnialc. sometimes of ef]nal length 
in both scxos. and oecasionalllf absent in the female. — these 
several caaea occiirrinji: in the same group of birds. It would 
be difficult to account for such & difference between the 
sexes by the female having been benefiled Iiy posseasind 
n slightly shorter crosl than the maJp, and its consequent 

' DainM Enirinirtnn. ImireTi'r, Hmo i1«nflNTin« w th<-ni iliirine inco- 
llir.u^M il (irubiiMo I- Phil. Tranuiot.' bnrina. Uo aihii', Iliai n FimJlar vinV 
lJ7it, r- 'Wl that f»w ' — '- ^''•- ■■' 
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iliminntion or complete suppression tlirough natural eelec- 
tion. But 1 wiU take a more TavouraMo case, namoly the 
length uf the tail. The long train of the ppacoek would 
have hwn not only inuonvynient hut (hingtrous to the pea- 
hen during the period of intubatiun and whibt accompany- 
ing her young. Hence Ihtre is not the least « priori im- 
prabability in tlie development of her tall having heeJi 
rhecktd through natural selection. But the females of 
various pheasants, which apiwrently are p."£]iosed on their 
open nests to us much danger as the peahen, have tnils of 
considerable length. The leniaiee as well aK tlje males of 
the Menura superba have long taik, and they build a domed 
nest, which ia a great anomaly in bo large a bird. Natural- 
ists have wondered how the feiriah' Meuuni could maiiago 
her tail during incubation; but it is now known' that she 
"entere the neet head first, and then turns round willi her 
tail sometimes over her back, but more often bent round by 
her side. Tims in lime the tail Iteconn's i|uile askew, and ia 
a tolerable guide to the length of time the bird has been 
sitting." Both scxea of an Auslralifin kinglisher (Tani/sip- 
leva si/lvin) have the middle tail-feathers greatly lengtli- 
t'ueil, and the femalu makes her nest in a hole; and as I am 
informed by Mr. R, U. Sharpe these feathers become mucli 
crumjiled during inculmtion. 

In these two latter cases the gi-eat length of the tail- 
fe-athers must he in some degriX" inconvenient to the female; 
and as in both speties tlie tail-feathers of the fomnk' are 
somewhat shorter than those of the mnlu, it might be argued 
that their full development had been prevented through nat- 
ural selection. But if the development of the tail of the 
jKahen had been cheeked only when it became inconven- 
iently or dangerously great, she would have retained a much 
longer tail than she actually possesses; for her tail is not 
nearly so long, relatively to the size of her body, as that of 
many female pheasants, nor longer than that of the female 
turkey. It must also 1» borne in mind that, in acconlanee 
with this view, as soon as the tail of the peahen became 
dangerously long, and its development was coneerjuently 
checked, slie would have continually reacted on her male 
progeny, and thus have prcverted the peacock from ac- 
quiring his present magnificent train. We may therefore 
infer that the lengtli of the tail in thn peacock and its 
Bhortneas in the peahen arc the result of the requisite varia- 

• Mr, HnniBBy, in ■ Proc, Zuolog. Soo.' ISfle, p. W. 
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! in the ntalo having been from the first transmitted 
to the malt" olTspriiig uloue. 

We lire k'd lo a nearly similar concluBion with rc8])ect 
to thf Ifiiglh of the tail in the variooB sjiecieB of pheaaaiitA. 
In the Kart'd j)hcasant (CroBsoplilun utirilitm) the tttil ia of 
eqtiul length in both sexes, namely, eiitoeu or Beventeen 
inchest; in itie eoiiimon pheasant il is ubnut twenty inehes 
long in the maly and tivelve in the female; in Scomiuer- 
ring's [liieasant, thirty-seven inehes in the mule and only 
eight in the female; and lastly in Heeve'a pheasant it is 
Bometiniet) aetually seventy-tvu inelies long in the male 
and sixteen in the female. Tims in Iho several spedee, the 
tail of the female dilFers much in length, irrespectively of 
that of the male: and this can be accounted for, aa it se«ina 
to me, with much more probability, by the laws of in- 
heritance, — that is by the successive variations having been 
from the first more or less closely limited in their tranemia- 
eion lo the male sex (ban by the agency of natural selec- 
tion, resulting from the length of tail being more or lew 
injurious to the females of these several allied species. 

We may now consider Mr. Wallace's arguments in regard 
to the sesual coloration of birds. He ItehevcB that the 
bright tints originally acquired through sexual selection by 
the mules would in all, or almost all cases, have been trans- 
mitted to tlie females, unless the transference had been 
checked through nnturnl selection. I may here remind tho 
reader that various facts opposed to this view have already 
been given under reptiles, amphibians, fishes and lepidop- 
tera, Mr. Wallace rests his belief chiefly, but not exclusive- 
ly, as we shall see in the next chapter, on the fuilou*ing 
statement," that when both sexes are coloiu'ed in a very 
conspicnons manner, the nest is of such a nature as to con- 
ceal the sitting bird; but when there is a marked contraet 
of colour between the scxea, the male being gay and tho 
female dull-coloured, the nest is open and exposes the sit- 
ting bird to view. This coincidence, as far as it goes, cer- 
tainly seems (o favour the belief that the females which 
sit on open nests have Ijeen specially modified for the soke 
of protection: but we shall presently see that there Je an- 
other and more probable explanation, namely, lliat con- 
spicuous females have acquired the instinct of building 
domed nests oftener than dull-coloured birds, ^^^. WallocQ 
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ftdmitB that there are, ae might have been expected, some 
fxwjptions to his two rules, but it ie a question wbetlier 
the exceptions are not eo numerous as seriously to invalidate 
thera. 

There is in the first place much truth in the Duke of 
Argyll's remark '" that a large domed neat is more eou- 
Bpicuous to an enemy, especially to all tree-haunting car- 
nivoroUH animals, than a smaller open nest. Nor must we 
forget that with many birds which build open neets, the 
mail! sits on the eggs and aids the female in feeding the 
young: this is the case, for instance, with fyranga (cs/tna," 
one of the most splendid birds in the United States, the 
male being vermiUon, and the female light broH-nish-greeu, 
Now if brilliant colours had been ertremely dangerous to 
birdfl whilst sitting on their open nesls, the males in these 
cases would have suffered greatly. It might, however, be 
of such paramount importance to the male to be brilliantly 
coloured, in order to beat his rivals, that this may have 
more than compensated some additional danger. 

Mr. Wallace admits that with the King-crows (Dicrurus), 
Orioles, and Pittida:, the females are conspicuously coloured, 
yet build open nests; but he urges that the birds of the 
first group are highly pugnacious and could defend them- 
selves; that those of the second group take extreme care in 
concealing their open neats, but this does not invariably 
hold good; " and that with the birds of the third group the 
females are briglitly coloured chielly on the under surface, 
Besides these cases, pigeons which are sometimes briglilly, 
and almost always conspicuously coloured, and whic'Ii are 
notoriously liable to the attacks of birds of prey, offer a ■ 
serious exception to the rule, for they almost always build 
open and exposed nests. In another large family, that of 
the huiniiiing-birds, all the species build open nests, yet 
with some of the most gorgeous species the sexes are alike; 
and in the majority, the females, though less brilliant than 
the males, are brightly coloured. Nor can it l>o maintained 
that all female humming-birds, which are brightly coloured, 
escape detection by their tints being green, for some display 
on their upper surfaces red, blue, and other colours." 

10 Uio lioad and lu'l 
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In regard to Ijirds which build in hol«i nr coRstrael 
domi'd nPBtft, other advantages, as Jlr. Wallaw remarks, 
iKSHides cDufi'aliiii-n I arc jinint'd, endi as aliultt-r Trom th« 
rain, jjreutor' warmth, aud in hot countries protpftion froca 
the sun; '* sii that it is my valid ohjuctioii to his view that 
many birds having botli sexfa ohscuruly coloural build con- 
ceslfd ni'sls.'" Tlio female Horn-hill (Bucernit), for instance, 
of India and Africa is protected during incubaliou with 
extraordinary care, for she plasters np with her 
mont thti orilire of the hole in which she sits on her eggs, 
leaving only a small orifice through which the male feeda 
h«r; she is thus kept a eluse prisoner during the wlioln 
period of incubation; '" yet female horn-bills are not more 
conspicuously coloured than many other birds of equal size 
which build Open uests. It is a more serious objection to 
Mr. Wallace's view, as is admitted by him, that in soma few 
groups the mnles are brilliantly coloured and the femaks 
obscure, and yet the Utter hatch their eggs in domed nests. 
This is the ense with the (Jrallinii- of AiiBtraha, the Superb 
Warblers (Maluridre) of the same countrj". the Siin-birda 
(Neetariuiiv), and with several of the- Australian Honey 
Buckera or MeliphagidiE." 

If we look to the birds of England wo shiill see that 
there is no close and general relation between the eoloun 
of the fymale and the nature of the nest which is coo- 
Btructed. About forty of our British birds (excluding those 
of large size which could defend themselves) build in holes 
in banks, rocks, or trees, or construct domed nesta. If we 
take the colours of the female goldfinch, bullfinch, or htni*k> 
bird, H9 a staudnrtl of the degree of conspicuousnesa, which 
is not highly dangerous to the sitting female, then out of 
the almve forty birds the females of only twelve can be 
considered as ronspicuous to a dangerous degree, the iw 
maining twenty-eight being inconspicuous.'* Nor is tliere 
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any close relation vithin the same genus between & well- 
pronounced difference in colour between the sexes, and the 
nature of the nesl conatructetl. Thus the male house spar- 
row {Passer dntuK^icus) differs much from tlie female, the 
male tree-Kjiarrow {P. mtnilanvs) hardly at all, and yet Ijuth 
hiiild well-conccaled nests. The two sexes of the common 
fly-catcher {Muscimpa grisola) can hardly be distinguished, 
whilst the seses of the pied fly-calcher [M. lucluoaa) differ 
ConHiderably, and both epecies build in holes or conceal their 
nesta. The female blackbird {Turdus meruUt) differs much, 
the female ring-ouKel {7". torquatus) differs loss, and the 
female common thrush {T. musicus) hardly at all from tlieir 
respective males; yet all build open nests. On the other 
hand, the not very distantly-allied water-ouzel {Cinclua 
aqituHcvs) builds a domed nest, and the sesos differ about 
as much as in the ring-ouzel. The black and red grouse 
(Tetrao tflrix and T. scoHcus) build open nests in eiiually 
wcll-concealed spots, but in the one species the sexes differ 
greatly, and in the other very little. 

Notwithstanding the foregoing objections, I cannot 
doubt, after reading Mr. Wallace's excellent essay, that look- 
ing to the birds of the world, a largo majority of the s|jecie8 
in which the females are conspicuously coloured (and in 
this case the males with rare exceptions are equally con- 
spicuous), build concealed nests for the sake of protection. 
Mr. Wallace enumerates " a long series of groups in which 
this rule holds good; but it will sutKco here to give, as in- 
stances, the more familiar groups of kingfishers, toucans, 
trogons. puff-birds (Capitonida!), plantain -eaters (Musoph- 
ngie), woodpeckers, and parrots. Mr. Wallace believes that 
in these groups, as the males gradually acquired through 
sexual selection their brilliant colours, these were trans- 
ferred to the females and were not eliminated by natural 
selection, owing to the protection which they already en- 
joyed from their manner of nidification. According to this 
view, their present manner of nesting was acquired before 
tlieir present colours. But it seems to me much more prob- 
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Hi A*' tljat in rriort (-are?, a? thtr females vere giadiuJlT m- 
tU-rt-il sn;rt: arj'i luoTf: hr-lhant frrtrn fiartakiii^ of the eokfta 
of f ?i<f nia]<.', th«:y 'ii-frr<r ^rraduaily k-fl to change their iiMriiM« 
f-ujijK/-in;: that ih«-y ori^'iiiaily iiuilt open nests I. and lo 
H'f'k prot«.-*iion ^y ^uiMjiil'' 'ImuumJ or concealed nests. Xo 
ori'r who -iudi<:-. for in*tanr-»-. Audubon's account of the 
t\iih'r*iu('*-^ in tli*- ij<-t« of lii*/ ^aiue >fHL-eies in the Xortlieni 
and Sou th '-rn Tnit*'*! Stat*.-.-'' will ft*l anv great difficnhj 
in admit tin;; tijat bird*. f-itluT Uy a change lin the strict 
H'n-'r of x\\t- word) of tlifir liabii*. or through the natunl 
Nrl*'^iion of wM:iiI]«'d ?i»ontani*nur variations of inatinct, 
fni^lit n-adily Ur !»-d to in«Klify tlurir manner of nesting. 

Tills way of vif'win;/ the relation, a* far as it holds good, 
l><*tw'wrn tin* lirijriii (olours of feinalo birds and their man- 
ner of noting, r*rfriv«*s some support from certain cas«s oe- 
rurrin^' in tin* Sahara l)<sert. Here, as in most other 
deM'rtSy variour- hirrN, and many other animals^ have had 
their eoloiir.-- adapted in a wonderful manner to the tints of 
the surroiinrlin^' .-urface. Xeverthele.ss there are, as I am 
informed l»y I lie iiev. Mr. Tristram, ?omo curious excep- 
tions to the rule; thus tlie male of the Monticola cyanea 
in eonspieuons from his hri^rht blue colour, and the female 
almost (Mjually eons|)ieuous from her mottled brown and 
wliiti* jilnmap*: both m'W^ of two sjx^cies of Dromoia?a are 
of a lustrous black: so that these three speeies are far from 
receiving protr-etion from their colours, yet they are able 
to survive, for tfiey have accjuired the habit of taking refuge 
from (hin^rer in holes or crevices in the rocks. 

With rcsjiect to the above i^roups in which the females 
are consj»icuousIy coloure*! and build concealed nests, it is 
not necessary to su))pose that each separate species had its 
nidifyin<( instinct sj)ecially modified; but only that the 
early pro|^enitors of each grou]) were <;radually led to build 
domed or concealed nests^ and afterwards transmitted this 
instinct, together with their bright colours, to their modi- 
fied descendants. As far as it can be trusted, the conclusion 
iK inti'resting, that sexual selection together with equal or 
nearly e<jual inluTitance by both sexes, have indirectly de- 
termined the manner of nidification of whole groups of 
birds. 

At'cording to Mr. Wallace, even in tlie groups in which 
the females, from being protected in domed nests during 

*» St'o nuuiy HtiitoinuiitH in tlie'Or- of ItRlinn birds* by Eueenio Bettoni, 
nitholo^ioal * irioifrupli v.* Sou hIho in the^Atti iUOIh Society Italiana,^ 
HcMuc curi()ib« olmcrvutioiiri on the nesta vol. xi. 186^, p. 487. 
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im'ubatiou, have not had their bright colaure eliminated 
tlirough natural selectiou, the mules often differ in a slight, 
and occaaionally in a considerable degree from the females. 
This is a significant fact, for such differences in colour must 
be accounted for by some of the variations in the males 
having been from the first limited in transmission to the 
flame sex; as it can hardly Ix- maintained that these differ- 
ences, especially when very slight, serve as a protection to 
the female. Thus all the species in the splendid group of 
the Trogons build in holes: and Mr, Gould gives figures" 
of both seices of twenty-five species, in all of which, with 
one partial exception, the sexes ditFcr sometimes slightly, 
sometimes conspicuously, in colour,— the males k'ing al- 
ways finer than the females, though the latter are likewise 
beautiful. All the species of kingfishers build in holes, and 
ith most of the species the sexes are equally brilliant, and 
thus far Mr. Wallace's rule holds good; but in some of the 
Australian species the colours of the females are rather 
less vivid than those of the male; and in one splendidly- 
coloured epedes, the seies differ so much that they were at 
first thought to be specifically distinct." Mr. R. B. Sharpe, 
who has especially studied this group, has shewn me some 
American sjiecies (C'eiTi'le) in which the breast of the male 
is belted with black. Again, in Carcineute8,-thc difference 
between the sexes is conspicuous: in the male the upper 
surface is dull-blue banded with black, the lower surface 
being partly fawn-coloured, and there is much red about 
the head; in the female the upper surface is reddish-brown 
banded with black, and the lower surface white with blacfe 
markings. It is an interesting fact, as shewing how the same 
wculiar slyle of sexual colouring often characterises allied 
orms, Ihat in three species of Daeelo the male differs from 
the female only in the tall being dull-lihie banded with 
black, whilst that of the female is brown with blackish 
liars; so that here the tail differs in colour in the two sexes 
in exactly the same manner as the whole upper surface in 
the two sexes of C'arcineutes. 

With parrots, which likewise build in holes, we find 
analogous cases: in most of the sperics, bnlh sexes are 
brilliantly coloured and indistinguishable, bnf in not a few 
species the males are coloured rather more vividly than the 
females, or even very ditfcrently from tlicm. Thus, besides 

■ See hii ' Monoaraph of Iho Tro- ' Hwidboolc lo the Birds of .\iuitr»lin,' 
pnid».' ftr>i fidltion. vol. L pags 1S3 ; »ta, ibo, pagci ISO, 
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iiLher strongly-inftrkeil ditTerpiices, the wliolc under sur£a 
of tho male King Lory {Aprosmidvs scapulalus) is acttli 
wliilel the throal and cliost of tlit fi;iiinlf is (jrcon 
with red: in the Eaphtma splendida thorc ie h Bimilur ili 
fereuce, the face and wing coverts moreover of tlip fumal 
being of a paler bhie than in the male." In the family 
Ihe tits {Parince), which build eoneealcd nests, the fema 
of our common blue tomtit (Pants cttmkus), is "mm 
IcBs brightly coloured " than the male; and in the magnil 
cent Sultan yellow tit of India the difference is greater. 

Again, in the great group of tho wood peck ers," tl 
sesea are generally nearly alike, hut in the Megapicua ralidi 
all those parta of the head, neck, and breast, which m 
crimson in the male are pale brown in the female. As ii 
several woodpeckers the head of the male is bright crin 
son, whilst that of the female is plain, it occurred to me tin 
this colour might possibly make the female dangerousi 
conspicuous, whenever she put her liead out of the liol 
containing her nest, and consequently that tbls colour, E 
accordance with Mr. Wallace's belief, had been e1iminate( 
This view is strengthened by what Matherhe stales wit 
respect to Indopicvs carlotta; namely, that the young f) 
males, like the young males, have some crimson about thei 
heads, but that this colour disappears in the adult fcmalt 
whilst it is intensified in the ailnit male. Nevertheli 
the following considerations render this view extremt 
doubtful: the male takes a fair share in incubation,** a 
would he thuB almost equally exjioseil to danger; both m 
of many species have their heads of an equally bright 
Ron; in other speciea the difference between Ihe sexes 
the amount of scarlet is so slight that it can harilly make an, 
appreciable difference in the danger incurre<l; and lastlj; 
tlic colouring of the head in the two sexes often diffei 
slightly in other ways. 

The cases, as yet given, of slight and graduated difloj 
enees in colour between the males and females in the groupi 
in which aa a general rule the sexes resemble each othCT, a 
relate to species which build domed or concealed 
But similar gradations may likewise bc observed in groU] 



" Evorj prnilBtlon of diiroroncp h*- 
twecn the anxni mav be fhllowod Id 
tho imToU of Aiwtmlin. See U"iilJ> 
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in which the sexes as a general rule resemble each other, 
hut which build open iieets. 

As I have before instanced the Australian parrots, so 
I may here instance, without giving any details, the Aus- 
trnlian pigciins." it deserves esijeeial notice that in all thesa 
casus the slight dilTorcncea in plumage betwoen the sexes 
arc of the same general nature as the occasionally greater _ 
ditfercnccB. A good illustration of this fact has alrvady 
Iiei-n afforded by those kingfishers in which either the tail 
alone or the whole upper surface of the plumage differs in 
the eauie manner in the two sexes. Similar cases may be 
observed with parrots and pigeons. The differences in 
colour between the sexes of the same apecies are, also, of 
the same general nature aa the differences in colour between 
the distinct sjiecics of the same group. For when in a group 
in which the sexes are usually alike, the male differs con- 
siderably from the female, he is not coloured in a quite new 
style. Hence we may infer that within the same group the 
special colours of both sexes when they are alike, and the 
colours of the male, when he differs slightly or even con- 
siderably from the female, have been in most cases deter- 
mined by the same general cause; this being se.xua! selec- 
tion. 

It is not probalile, as has already been remarked, that 
differences in colour -hetween the sexes, when very alight, 
can be of aervice to the female as a protection. Assuming, 
however, that they are of service, they might bo thought 
to be cases of transition; but we have no reason to lielieve 
that many species at any one time are undergoing change. 
Therefore we can hardly admit that the numerous females 
which differ very slightly in colour from their males are 
now nil commencing to become obscure for the sake of pro- 
tection. Even if we consider somewhat more marked sex- 
ual differences, is it probable, for instance, that the head 
of thi! fcmnle cliaPTinch, — the crimson on the breast of the 
female bullfinch, — the green of the female greenfinch, — 
the crest of the female golden -crested wren, have all been 
rendered less bright by the slow process of selection for the 
sake of protection? 1 cannot think so; and still less with the 
slight differences between the sexes of those bird.f which 
hiiild concealed nests. On the other hand, the differences 
in colour between the sexes, whether great or small, may 
to a large extent be explained on the principle of the suc- 

•■ GouU'< ■ lUnilbook ta Uis Binla of AiulnliB,' vol. U. pp. lCi»-14». 
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ceeaive variatioiiB. acquired \>y the iiialos throu^'h eesual 

st'lection, having ln-en from llic first more or li-ss liuiiti^fl in 
their tratismist-ion to the females. That the degree of limita- 
tion should differ in different species of the same group v'iti 
not surprise any one who has studied the lawe of inheritADce, 
fiir they are sn e»mplux that they apgwar to ue in our igno- 
rance to be caprieitut* In tlieir aelioii," 

As far as I ean discover there are few large grotipe of 
birda in which all the epeeiea have liiith sexes alik? and 
brilliantly coloured, but I hear from Mr. Hclater, that this 
app<»ir3 to l)e the case with tlic Musophaga? or pltintain- 
eatera. Nor do 1 Itelieve that any large group exists in which 
the sexes of all the species nri' widely dissimilar in colour; 
Mr. Wallace intorms me that the chatterers of S. America 
{Coliiigiilrf) offer one of tbt- U'st inslnnces; but with some 
of the spocica, in which the male has a splendid red breast. 
the female exhibits some red on her breast; and the females 
of other epeciee shew Iracee of the green and other colours 
of tiie males. Nevertheless we have a near approach to close 
EQXual simihirity or dissimilarity throughout several groups: 
and this, from what has just been said of the fluctuating 
nature of iiiheritaucc, is a somewhat surprising circum- 
stance. But that the same laws should largely prevail with 
allied animals is not surprising. Tlie domestic fowl has 
produced a great number of breeds and sulj-breeds, and in 
these the sexes generally differ in plumage; so that it has 
been noticed as an unusual circumstance when in certain 
sub-breeds they resemble each other. On the other hand, 
the iliiniestic pigeon has likewise produced a vast number 
of distinct breeds and sub-breeds, and in these, with rare 
e.\eL-i)lic]ns, the two sexes are identically alike. 

Therefore if other species of (Jallus and Ooluinba were 
domesticated and varied, it would not be rash to predict 
that similar rules of sexual similarity and dissimilarity, de- 
pending on the form of transmission, would hold good in 
both eases. In like manner the same form of transmission 
has generally prevailed under nature throughout the same 
groups, although marked exceptions to this rule occar. 
Thus within the same family or even genus, the sexes may 
be identically alike, or very different in colour. Instances 
have already been given in the same genus, as with spar- 
rows, fly-catchers, thrushes and grouse. In the family of 
pheasants the sexes of almost all the Hjiccies are wonderfully 

•See remnrku to this ctfeol in my worlt on 'VBiifllion unJor DomBslio»- 
tlan,' voL ii. chap. xii. 
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dissimilar, but &re quite alike in the eared pheasant or 
Croasopiilon auritvm. In two species of Chloephaga, a genus 
of geese, the male cannot be distinguished from the females, 
except by size; whilst in two otliers. the sexes are so unlike 
that they might easily be mistaken for distinct s]»eeies.'* 

The laws of inheritanee can alone account for the fol- 
lowing cases, in which the female acquires, late in life, cer- 
tain characters proper to the male, and ultimately conies 
to resemble him more or less completely. Here protection 
can hardly have come into play. Jlr. Blyth informs me that 
the females of Oriolns vielatioceplmhss and of some allied 
Species, when sufficiently mature to breed, ditfer considerably 
in plumage from the adult males; but after the second or 
third moults they differ only in their beaks baring a slight 
greenish tinge. In the dwarf bitterns (Ardetta), according 
to the same authority, " the niale acquires his final li\ery 
at the first moult, the female not before the third or fourth 
moult; in the meanwhile slie presents an intermediale garb, 
which is ultimately exchanged for the same livery as that 
of the male." So again the female Falco perfgrinua acquires 
her blue plumage more slowly than the male. Mr. Swinhoe 
states that with one of the Drongo shrikes {Dicrurus macro- 
eercug) the male whilst almost a nestling, moults his soft 
brown plumage and becomes of a uniform glossy greenish- 
blat'k; but the female retains for a long time the white striiE 
and spots on the axillary feathers; itnd does not completely 
assume the uniform black colour of the male for three 
years. The same excellent observer remarks that in the 
spring of the second year the female spoon-bill (Platalca) 
of China reaemhjcs the male of the first year, and that aji- 
parently it is not until the third spring that she acquires 
the same adult plumage as that possessed by the male at a 
much earlier age. The female Bombycilla caralintnsis differs 
very little from the male, but the appendages, which like 
beads of rod sealing-wax ornament tlie wing-feathers,*'' 
are not develojied in her so early in life as in the male. In 
the male of an Indian parrakeet {Palceortiis javaninis) the 
upper mandible is coral-rerl from his earliest youlh, but in 
the female, as Mr. Blyth has observed with cagwl and wild 
birds, it is at first black and docs not become red until the 
bird is at least a year old, at which age the sexes resemble 

" Tbo ' Ibi»,' vol, vi. 1SS4, pB(t8 shewn nff lo ifrrM nHvniitsee," on the 
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female partridge differs from the male ouly in tlie^rcd murk 
ou lior breast being smaller; and the female wild turkey only 
iu her colours being much duller, lu the guint'o-foMrl the 
I Wo sexes are indistinguishable. There is no improbabilitT 
in the plain, though peculiarly spotted plumage of this Iflttju- 
bird hH^Hng been acquired through sexual seli-clion by the 
males, and then transmitted to both sexes; for it is not essi<u- 
tially different from the much more beautifully spotted 
plumage, characteristic of the males alone of the Tragopnit 
pheasants. 

It should he observed that, in some instances, the trana- 
ferenee of characters from the male to the female hae been 
effected apparently at a remote period, the male having 
subsequently undergone great changes, without transferring 
to the female any of his later-gained characters. For in- 
stance, the female and the young of the block-grouse {Tetrao 
lelrijr) resemble pretty closely both sexes and the youug of 
the red-grouse {T. ncvlicua); and we may consequently infer 
tiiat the black-grouse is deecended from some ancient speciee. 
of which both sexes wei-e coloured in nearly the same man- 
ner as the red-grouse. As both sexes of this latler species 
are more distinctly barred during the breeding season thuii 
ut any other time, and as the male differs slightly from the 
female in his more strongly- pronounced red and brown 
tints,'" we may conclude that his plumage has been influenced 
by eesual selection, at least to a cerlaiii extent. If so, we 
may fiirther infer that the nearly similar plumage of the fe- 
male black-grouse was similarly produced at some former 
period. But since this period the male black-grouse has 
acquired his fine black plumage, with his forked and out- 
wardly-curled tail-feathers; but of these characters there 
has hardly been any transference to the female, excepting 
that she shews in her tail a trace of the curved fork. 

We may therefore conclude that the female* of distinct 
though allied species have often had their plumage rendered 
more or less different by the transference in various degrees 
of eharactora acquired by the males through sexual selection, 
both during former and recent times. Hut it deserves espe- 
cial attention that brilliant colours have been transferred 
much more rarely than other tints. For instance, the male 
of the red-throated blue-breast (Cyanfcula suerica) has a rich 
blue breast, including a sub-triangular red mark; now marks 
of nearly the same shape have been transferred lo the fe- 

" Miicgilli¥f»j, 'Hist Brit Blnia,' vol, i. pp. ITS-IT*. 
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tremely coriBpiciioiie during the breeding season, — or when 
tlie males acquire at this seneon fiucii long wing or tail- 
featliers as to impede their flight, as with Cosraetomis and 
Vidua,— it certainly at first appears hiplily probable that 
the second moult has been gained for the special purpose 
of throwing off these ornaments. We must, however, re- 
Riember that many birde, suoli as some of the Birds of' 
Paradise, the Argus pheasant and peacock, do not cast 
their plumes during the winter; and it can hardly be main- 
tained that the coustitution of these birds, at least of the 
Gallinaceffi, renders a doubt moult irapo6eible,for the ptarmi- 
gan moults thrice in the year." Ilence it must be consid- 
ered as doubtful whether the many species which moult 
their ornamental plumes or lose their bright colours during 
the winter, have acquired this habit on account of the ia- 
convenionco or danger which they would otherwise have 
suffered. 

I conclude, therefore, that the habit of moulting twice 
in the year was in most or all cases first acquired for some 
distinct purpose, perhaps for gaining a warmer winter cover- 
ing; and that variations in the plumage occurring during 
the summer were accumulated through sexual selection, and 
transmitted to the offspring at the same season of the year; 
that such variations were inherited cither by both sexes or 
by tile males alone, according to the form of inheritance 
which prevailed. This appeare more probable than that 
the species in all cases originally tended to retain their 
ornamental plumage during the winter, but were saved from 
this through natural selection, resulting from the incon- 
venience or danger thus caused. 

I have endeavoured in this chapter to shew that the argu- 
ments arc not trustworthy in favour of the view that 
weagKins, bright colours, and various ornaments, ore now 
confined to the males owing to the conversion, by nalnral 
Eeleclion, of the <!<{unl transmission of characters to IhiIIi 
sextx, into transmission to the male sex atone. It is hIso 
doubtful whether the cobmrs of mniiy female birds arc due 
to the pnw^rvalion, for the sake of protection, of varia- 
tions which were from the tirKt limited in tht.'ir transmission 
to the female sex. But it will lie convenient to defer any 
further discussion on this subject until 1 treat, in the fol- 
lowing chapter, of the differences in i»luinage between the 
young and old. 

••Sou Gould'* ' Dircb oftiroat BliUiD.' 
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We must uow consider the tranatiiission of uliaracters, 
as limited by age, in reference to sexual selection. The 
truth and importance of the principle of inheritance at cor- 
reeponding ages need not here be diseusced, an enough has 
already been said on the subject. Before giving tlie Ecvoral 
ratJicr complex rules or cloBses of cases, under wliich the 
differences in plumage between the yonn^i iind Ibc ohl, ne far 
Bs known to me, may be included, it will he well to nmke 
a few preliminary remarks. 

With animals of all kinds when Iho ndulls differ in 
colour from the young, and the colours of the latter are not, 
as far bb we can see, of any special service, they may gen- 
erally be attributed, like vanous embryologicnl stnictures, 
to the retention of a former character. But this view con 
be maintained witli confidence, only when the young of 
several species resemble each other closely, and likewise 
resemble other adult species belonging to the same group; 
for the latter are the living proofs that such a state of 
things was formerly possible. Young lions and pumas 
are marked with feeble stripes or rows of spots, and as 
many allied species both young and old are similarly marked, 
no believer in evolution will doubt that the progenitor of the 
lion and puma was a striped animal, and that the young 
have retained vestiges of the stripes, like the kittens of black 
cnts. which are not in the least striped when grown up. 
Jinny !i;])ccies of deer, which when mature are not spotted, 
are whilst young covered with white spots, as are likewise 
some few species in the adult state. So again the young in 
the whole family of pigs (Suidie), and in certain rather dis- 
tantly allied animals, such as the tapir, are marked with 
dark longitudinal stripes; but here we have a character ap- 
parently derived from an extinct progenitor, and now pre-, 
served by the young alone. In all such cases the old have 
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had their colours changed in the course of time, wliilat the 
youug have remained but little altered, and this has been 
effected through the principle of inheritance at correspond- 
ing ages. 

This earae principle applies to many birds belonging to 
various groups, in which the young closely resemble each 
other, aud differ iiiiich from their respective adult parents. 
The young of almost all the Gallinaceie, and of some dis- 
tantly allied birds such as oslriches, arc covered with longi- 
tudinally striped down; but tliis character points hack to a 
slate of things so remote that it hardly concerns us. Young 
oroBS-bills (Loxia) have at tirst straight beaks like those of 
other finchcB. and in their immature striated plumage they 
resemble the mature rcdpole and female siskin, as well as the 
young of the goldfinch, greenfinch, and some olhcr allied 
species. The young of many kinds of buntings (Kmlieriza) 
resemble one another, and likewise the adult slate of the 
common bunting, E. miliaria. In almost the whole large 
group of thrushes the young have their breasts spotted — a 
character which is retained throughout life by many species, 
but is quite lost hy others, as by the Turdus miijralarius. 
So again with many thrushes, the feathers on the back are 
mottled before they are moulted for the first time, and this 
character is retained for life by certain eastern species. The 
young of many species of shrikes (Lanius), of some wood- 
peckers, and of an Indian pigeon {Chakophaps indicus), are 
transversely striped on the under surface; and certain allied 
speciea or whole genera are similarly marked when adult. 
In some closely-allied and resplendent Indian cuckoos 
(Chrysoeoccyx), the mature species differ considerably from 
one another in colour, but the young cannot be distin- 
guished. The young of an Indian goose i8/irl-iiti>irmii 
tmlanonotiis) closely resemble in plumage an allied genus, 
Dendroeygna, when mature.' Similar facts will hereafter 
be given in regard to certain herons. Young black-grouse 
{Tfirao tetrix) resemble the young as well as the old of cer- 
tain other s|>eeieB, for instance the red-grouse or T. sayticus. 
Finally, as Mr. BIyth, who has attended closely to this sub- 
ject, has well remnrked. the natural affinities of many s|>eciea 
are best exliibited in their immature plumage; and as the 
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iFUodpiickBr»,«seii(T.BIvtIi,inCh>r1ea- (labnn. ' Umith, Biofc.' vnl. 11. p. Iflfi. 

worths ' tla|t. of NM. tluit' vol. i.lSlT. On <'hryiH>cn>oy'r ind C'hilro^hifo. 

PL »">4 ; bIm rooCnota lo hln trwulntimi BIyth, u qunicil in JerdonV ' BiHs of 

of Cuvler*! 'R^ae AolmnU.'ji IflC, Indi».'Tol.iil.p.«fl. On Saricidlamic, 

I give lli« EMC oTLoxlaoii Mr. Bljth^ Blylh, in ■ Ibii,' 1B«T, p. ITS. 



47t> THE DESCKXT OP WAN. Pakt 1L 

true nffiiiitica of d!l organic beings depend on their descent 
from a t'omiiiou progenitor, this remark stronglv coofirnis 
the iK'lief thiit llie immature pluma^fe approximate) j abeA'a 
Ufi the former or anceetral condition of the sjiecies. 

AlUiougli many young birds, belonging to various fam- 
ilies, tJius give us a gUmpee of the plumage of their remote 
progenitors, yet there are many oIIrt birds, both dull- 
coloured and bright-coloured, in which the young cloeely re- 
semble their parents. In such cag<« tlie young of the dif- 
ferent species cannot resemble each other more closely than 
do the parents; nor can they strikingly ri'seinble allif<) forms 
when adult. They give us but little insight into the plum- 
age of their progenitors, oxoepting in so far that, when the 
young and the old are coloured in the same general manner 
throughout a whole group of species, it is probable tJiat their 
progenitors were similarly coloured. 

We may now consider the classes of cases, nnder which 
the difTerenees and resemblances between the plumage of 
the young and the old, in both sexes or in one ses alone, may 
lie grouped. Rules of this kind wore first enounced by 
Cuvier; tint with the progress of knowledge they require 
some modification and amplification. This I have attempt- 
ed to do, as far as the extreme complexity of the subject per- 
mits, from information derived from various sourcea; but a 
full essay on this subject by some competent ornithologist 
is much needed. In order to ascertain to what estent each 
rule prevails, I have tabulated the facts given in four great 
works, namely, by Maegillivray on the birds of Britain, 
Audulion on those of North America, Jerdon on those of In- 
dia, and Gould on those of Australia. I may here premise, 
first, that the several cases or ndes graduate into each other; 
and secondly, that when the young are ealil to resemble their 
parents, it is not meant that they are identically alike, for 
their colours are almost alwavs less vivid, and the feathers 
are softer and often of a difTerent shape. 

nrr.Es on classes of cases. 

I. When the adult male is more beautiful or connpicuous 
than the adult female, the young of both sexes in their first 
plumage closely resemble the adult female, as with the com- 
mon fowl and peacock: or. as occasionally occurs, they re- 
semble her much more closely than they do the adult male. 

II. When the adult female is more conspicuous than 
the adult male, aa sometimes though rarely occurs, the young. 
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of liofh sexes in their first phiraajjo rcst'inlde the adult 
mule. 

III. When the adult male resembles the adult female, 
thi' young of both sexes have a peculiar first plumage of their 
own, as with the robin. 

IV. When the ndult male resembles the adult female, 
the young of both sexes in their first plumage resenihle the 
adults, as with the kingfisher, many parrots, crows, hedge- 
warblers. 

V. When the adults of both sexes have a distinct winter, 
and summer plumage, whether or not the male differs from 
the female, the young resemble the adults of both sexes in 
their winter dress, or much more rarely in their summer 
drcBSj or they resemble the females alone. Or the young 
may have an intermediate eharacter; or again they may 
differ greatly from the adults in both their seasonal plum- 
ages. 

VI. In some few cases the young in their first ]>lumage 
differ from each other according to sex; the young males 
resembling more or less closely the adult males, and the 
young females more or less closely the adult females. 

Oi^Bs I. In this class, the young of both sexes more 
or tesa closely resemble the adult female, whilst the adult 
male differs from the adult female, often in the must eon- 
spicuous manner. Innumerable instances in all Orders 
could be given; it will suffice to call to mind the common 
pheasant, duck, and house-sparrow. The cases under this 
class graduate into others. Thus the two sexes when adult 
may differ so slightly, and the young so slightly from the 
adults, that it is doubtful whether such eases ought to come 
under the present, or under the third or fourth classes. So 
again the young of the two sexes, instead of being quite ahke, 
may differ in a slight degree from each other, as in our sixth 
class. These transitional cases, however, are few, or at least 
are not strongly pronounced, in comparison with those 
which come strictly under the present class. 

The force of the present law is well shewn in those groups, 
in which, as a general rule, the two sexes and the yonng are 
all alike; for when in these groups the male does differ from 
the female, as with certain parrots, kingfichers, pigeons, &r., 
the young of both sexes resemble the adult female.* We 




duty of incubalion; this ie likewise Bliewii bv llie state of 
his breast -feat hers during the breed ing-seflsoii. The female i 
of the dotterel plover {Etidrvmias maritiellvs) is larger tfaao | 
the male, and has the red and blark tints on Hip lower anr- I 
fare, the white cresfent on the breast, and ihe atripee over J 
the eyes, more strongly pronounced. The ninle also takes ttM 
leaet a share Jn hatching the eggs; but the female likeiriBel 
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attends to the young.*' I have not been able to diBCOTer 
whether with these species the young resemble the adult 
males more closely than the adult females; for tlie compari- 
Bon is somewhat difficult to make on account of the double 
moult. 

Turning now to the Ostrich order: the male of the com- 
mon cassowary {Vusunrius gakalun) would be thought by 
any one to be the female, from his smaller sine and from the 
appendages and naked skin about his head being much leas 
brightly coloured; and I am informed by Mr. Bartlett that 
in the Zoological Gardens, it is certainly the male alone who 
Bits on the eggs and takes care of the young." The female 
is said by Mr. T. W. Wood '= to exhibit during the breeding- 
season a most pugnacious disposition; and her wattles then 
become enlarged aud more brilliantly coloured. So again 
the female of one of the emus (Dromieus irroratiis) is consid- 
erably larger than the mole, and phe possesses a slight top- 
knot, but is otherwise indistinguishable in plumage. She 
appears, however, '■ to have greater power, when angry or 
otherwiae excited, of erecting, like a turkey-cock, the feathers 
of her neck and breast. She is usually the more courageous 
and pugilistic. She makes a deep hollow guttural boom 
especially at night, sounding like a small gong. The male 
has a slenderer frame and is more docile, with no voice be- 
yond a suppressed hiss when angry, or a croak." He not 
only performs the whole duty of incubation, but has to de- 
fend the young from their mother; " for as soon as she 
catches sight of her progeny she becomes violently agitated, 
■nd notwithstanding the resistance of the father appears to 
use her utmost endeavours to destroy them. For months 
afterwards it is unsafe to put the parents together, violent 
quarrels being the inevitable result, in which the female 
generally comes off conqueror." ** So that with this emu 
we have a complete reversal not only of the parental and in- 
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cubating inslinctH, but of tlic usual morul qunlilim of thu two 
scxt's; iht! fi^mateti being savage. ((UHn-clsame. and noisy, the 
males (ifntk* ami good. The cusi* is verv ililTcrent with Uiv 
African ostrieli, for Iho male is somewfiat larger than the 
female and has liner plumes nitli more strongly contnifitvil 
colours; nevertheless he undertakes the whole daty of in- 
cubation." 

I will specify the few other cases known to me, m 
which llie female is more conspicuously coloured than the 
rmik-, allliough nothing ia known about the maimer of inca- 
bation. With the carrion-hawk (if the Falkland IslaDds 
(Milvago levcurvs) I was much Burjiriscd to find by dissec- 
tion Ihat the individuals, which hml all their tints strongly 
pronounced, with the cere and legs orange-coloured, were 
the adult fcmaleB; whilst those with duSk-r plumage and gray 
legs were the males or the young. In an Australian tree- 
creeper (Climadcris erylhrops) the female differs from th« 
male in "being adorned with beautiful, radiated, rufous 
markings on the throat, the male having this part quite 
plain." Lastly, in an Australian night-jar "the female al- 
ways exceeds the male in size and in the brilliance of her 
tints; the males, on the other hand, have two white spots on 
the primaries more conspicuous than in the female-" " 

We thus see that the cases in which female birds are more 
conspicuously coloured than the males, with the young in 
their immature plumage resembling the adult mnk« instead 
of the adult females, as in the previous class, are not numer- 
ous, though they are distributed in various Orders. Tlie 
amount of difference, also, between the sexes is incomparably 
less than that which frequently occurs in the last clase; so 

hrid of the ma1o Is of a nch dart: 
bl»niod«ilouT,BiidhiFl<iif1c is clnthol 
with flnftl? pciiuillivl «lHlo-iT'il<iarT<l 

r....v 1... .1 ..... .. y^ 

lifuJ of 



>* Mr. ScUtor, od tlie inciibition of 
thu StrutbioneH, ■ Prou. ZcxjI, 8<)c,' 
June 0, 1S«S. So it U witli tha Shm 
daraiaii : Captain Miuten a*yii (' At 
Itomo with the Patagoniao*,' mi, ]i. 
liS), that the male is Ini^or, stronj^r 
and swifter than [he feiDale, and of 
Blighlly darker ooloun ; ;ot he lake* 
Bolo chariiG of the tirei and of the 
jaong, jiwt aa duo* the male of the 
common speaice of Bhco. 

■■ For the Milvaico, see ' Zoology of 
the Vo^tfte oi the Beaelo,' Birds, IMl. 
p. IS. For Uifl Climacteria and night- 
jar (Etiroi>toroiluH),MV Goulds 'Hand- 
boot ut the Birds of Aurtralla.' vol. i 
pp. 60S ami Vr. The Nav Zealand 
ahieMnikfl ( TaJorna mrifa/ila) oWen 
a qluM annmDlnuH case; tlie liead of 
the fsDiale is purp white, and her back 
U redder than that oT the male; the 
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respenw tlin xpwiHi comw under «nr 
flnt cloHit of ^■aMV.; hut Ur SeiMlm 
('Proc. Z.«l. Sw: Iflfifl. p. 160) <*« 
muoh BurjirisKi! to olieerve that 111* 
ynnne of luiih sexai, when Bbont thn* 
niontlis old, nnsniblvd in their dark 
headx snd necfcH thf nJiik nialo, in- 
Htead of llie lilulC reiimlun ', m Ihat It 
WDUld apiwar in thin rm-e Ihal the ft- 
inalea have been nii>liliwl. wbilm iht 
mnleti nnd the roung hire teialiwila 
former atale of pluma^. 
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that the winse of the difference, whatever it mav have been, 
has liere acted on the females either less energetically or less 
pcrBisteulIy than on the males in the last elasx. Mr. Wallace 
believes that the males have had their coloim; rendered less 
conspicuous for the sake of protection during the period of 
incubation; but the difference between the sexes in hardly 
any of the forgoing cases appears sufficiently great for this 
view to be safely accepted. In some of the cases, the 
brighter tints of the female are almost confined to the lower 
surface, and the males, if thus coloured, would not have been 
exposed to danger whilst sitting on the eggs. It should also 
be borne in mind that the males are not only in a slight de- 
gree less conspicuously coloured than the females, but are 
smaller and weaker. They have, moreover, not only acquired 
the maternal instinct of incubation, but are less pugnacious 
and vociferous thaji the females, and in one instance have 
simpler vocal organs. Thus an almost complete transposition 
of the instincts, habits, disposition, colour, size, and of some 
points of structure, has been effected betwwn the two sexes. 

Now if we might assume that the males in the present 
class have lost some of that ardour which is usual to their 
aex, so that they no longer search eagerly for the females; 
or. if we might assume that the females have become much 
more numerous than the males — and in the case of one In- 
dian Turnix the females are said to be "much more com- 
monly met nilh than the males " " — then it is not improba- 
ble that the females would have been led to court the males, 
instead of being courted by them. This indeed ia the case 
to a certain extent with some birds, as we have seen with 
the peahen, wild turkey, and certain kinds of grouse. Tak- 
ing as our guide the habits of most male birds, the greater 
siiie and strength as well as the extraordinary pugnacity of 
the females of the Turnix and emu, must mean that they en- 
deavour .10 drive away rival females, in order to gain posses- 
sion of the male; and on this view all the facts become clear; 
for the males would probably be most charmed or excited by 
the females which were the most attractive to them by their 
bright colours, other ornnnients. or vocal powers. Sexual 
selection would then do its work, steadily adding to the at- 
tractions of the temales: the males and the young being left 
not at all. or but little modificl. 

t'L.*fis III. When tkf adult male rexrmhha the adult 

ff,malf. III*' t/uunij iif hidh iterrs have a piruli'ir ftrsl fihinmije iif 

their own. — In this class the sexes when adult resemble each 

»■ JerUon, ' Birds of IcJ'i*,' vol. ill. p. BBS. 
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there is a breed in wJiieb the females never bear hori 

as Mr. Winwood It^ade inrcniis mc, tlie rums after cfletrulion 
are quite deetitule of iheni. With cattle, the hnriut of llwr 
males are niiii-h aliened liy i.-8slrnlioii; fur iui^tew) uf being 
nhort and Ihick, they become longer tiian those of Uie cijw, 
but iitluTwise resemhle thnn. The Antihfie Itrzoartica offers 
a wmiewhal analogous case: the males have long straight 
e|iiral horns, nearly jiurallcl to each olhci', and directed back- 
wards; the females occastonally bear horns, but these vihea 
present are of a very dilferenl gliape, for they are not spiral, 
and spreading widely, bend round with the points forwards. 
Now it h a remarkable fact that, in the castrated male, a» 
Mr. Blyth informs me, the horns are of thti same peculiar 
shape as in tlie female, but longer and thicker. If we may 
judge from analogy, the female probably shews us, in tticse 
two eases of cattle and the antelope, the former conditioa 
of the horns in some early progenitor of eaeh speciea. Bat 
why castration ehould lead to the reappearance of an carlj 
condition of the horns cannot be explained with any cer- 
tainty. Nevertheless, it seems probable, that in nearly the 
same manner as the constitutional diaturbanco in tlie off- 
spring, caused by a cross Ijetween two dietinct species or 
races, often leads to tiie reap|jearance of long-lost charae- 
ters;" so here, the disturbance in the constitution of the 
individual, resulting from castration, produces tho some 
effect. 

The tusks of the elephant, in the different species or 
races, differ according to sex. nearly as do the horns of 
ruminants. In India and Ualacca the males atone are pro- 
vided with well -developed tusks. The elephant of Ceylon 
is considered by most naturalists as a distinct race, but by 
some as a distinct species, and here " not one in a hundred 
is found with tusks, the few that possess them being ex- 
clusively males." '" The African elephant is undoubtedly 
distinct, and the female has large welI-develoi)ed tusks, 
though not 80 large as those of the male. 

These differences in the tusks of tlie several races nod 
sjiecieB of elephants — the great variability of the horna of 
deer, as notably in the wild reindeer — the occasional pres- 
ence of horns in the female Antihpe hnoarlica, and tlicir 
frequent absence in the female of Antilocapra americana — 

<• I haro giviyn vnrionx eiperiiiienta *° Sit J. Eiiionion Tvnn«nl,<(>y1<in,' 

ami other ovirj^noD iiroTinir tlmt tlus Ikau. vnl. i1, p. Sti^ Kir MnUerm 

U Iho CMe. in m.v ' Vririntion of Ani- ■ Joiimn! of liidiuD Artiliipolngo,' vot 

malsind Ptincs under Don;eatic>tiDli,' il. p. 3ST- 
VOL IL, 1888, pp. 3B-4T. 
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genue of parrakcets (PlatyceroiiB), the young of some speciea 
closely rfscinble. whiliBl tlif young uf other species differ 
considerably, from their jiarentB of both Bexea, which are 
alike.™ Bofh sexes and the young of the common jay are 
closelv similar; but in the (.'annda jay (Ptrisortua eanadfii- 
sis) tlie young differ so much from their parents that they 
were formerly described as distinct species." 

I niuy remark before proceeding that, under the present 
and next two classes of cases, the facts are so complex and the 
concluaons so doubtful, that any one who feels no especial 
interest in the subject had better pass them over. 

The brilliaDt or conapiciious colours which characli^rise many birds 
In the present clnss, can rarelj or never be of serrlec to tbpm as a pro- 
tection ; so that they have prohablj been ^ined bj the moles through 
sexual selection, ana then transferred to the fomatos and the young. 
It is, howerer. possible that the males mav have selected the more al- 
traotive femalcu ; and if these tranamitted their characters to their off- 
spring ol Ijoth sexes, the same results would follow as from the selec- 
tion of the moru attntetive males bj the females. Bat there is evidence 
that this contiiicenc,v has rarely, if ever, occurred in any of those groups 
of birds Id which the sexes are geuerally alike ; for, if even a tew of tbe 
suceeeaive variations bml failed to be transmitted to both seios, the 
females would have slightly exceeded the males in beauty. Exactly 
tbe reverse occurs under nature ; for. In almost eveir group in nhJcn 
the sexes generally resemble each other, the males of some few species 
are in a slight degree more brightly coloured than the females. It is 
again possible that the females may have selected the more beautiful 
males, these males having reciprocally selected tbe more beautiful fe- 
malM; but it Is doubtfulwhetner this double process of selection would 
be likely to oouur, owing to the greater eapmess of one sex than tbe 
other, and whether it would be more efficient than selection on one 
aide alone. It is, therefore, the most probable view that sexual selec- 
tion has act«d, in the present class, as far as ornamental charaot«r3 are 
concerned, in accordance with the e^neral rule throughout the nnimat 
kingdnm, that is, on the males ; and that these have transmitted their 
gradually-ocq aired colours, either equally or almost equally, to their 
offspring of both sexes. 

Another point U more doubtful, namely, whether the successive 
variations Brst appeared in the males after they had become nenrly 
maturt-. or whilst quite young. In either case sexual selection must 
have aotcd on the male whan lie had la compete with rivals for the 
po^seasion of the female; and in both ewes the cbaraolera thus ac- 
quired have bccu transmitted to both sexes and all age,*. But these 
characters if acquired by the males whou adult, mav have been Irans- 
mitted at ftrat to the adults alone, and at some sul)seqnent period trans- 
ferred la the young. For it is known that, when the law of inheritance 
at corresjionding ages fails, the offspring often inherit character at an 
earlier ago than that at which thojf tint appeared in their parents.*" 
Cases apparently of this kind have been olwerved with birds in a state 
of nature. For instance Mr. Blyth has seen specimens of Laniua nifUt 

" Qeuld, ibid. vol. ii. pp. BT, M. M, " • V«ri«tion of AniiimU and PianM 

•• .\uilubon, ' Ornitli. Biograpliy,' unJer Doroojllcatioo,' voL li. p. 7», 

vui. it, p. ee. 
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ud of Colymbut glaeialit wlili'h bail Maumed wliilst young, fn a quilc 
angmalDUS maimer, the adult plumiig« ut their parents. " Ag»m, Urn 

Jnang at the commoa swan (ruffuus alor) do not cost off tluAr dark 
pslheri and betome whito until eighteen iminths or two jeAn old ; bol 
Dr. F. Forel has described Ibe case <if three vi^mas yuiitig birds, imt 
of a brood ot four, vhiuli wen bora piire »hit«. These yimag bird* 
were not albinos, as shown bjr the colnr of their beaks And legs, vhicb 
nearly rescinblsd the same parts in the adulU." 

It may he worth while to illustrate the above three modes by whicb, 
in the presunt t'lass, the two sexes and the yoimg may buie cuuio to !*• 
serablD each other, by the ourious case of the genus Passur." In Uw 
house-sparrow iP. domttUeiu) the male differs much from the female 
and from the young. The young and the femalee ore otikfi, miiI r*- 
seiiible to a iaree extent both seies and the young of the sparruw of 
Palestine {P. brathj/diiclj/tit*), as well as of some allied speeim. We 
mnj therefore assume that the female and yoimg of the huuse-sparmw 
aiipmximately shew us the plumage ot the progenitor of the geiiiu 
Now with the tree-sparrow (/*. monlnniu) both sexes and the youu 
closely resemble the male of the house-sparrow ; so that they have aU 
been modified in the same manner, and all depart from the trpie*! 
colouring of their early progenitor. This may have been eSe^jtcdbya 
male ancestor of the trce-aporrow having varied, firstly, when nearly 
mature ; or, secondly, whilst quite young, and by having in either «aM 
transmitted his modified plumage to the females oitd the youug; or. 
thirdly, he may have Taried when adult and transmitted his plurooga 
to both adult sexes, and, owing t« the failure of the law of inbrritnnca 

at correspond ing ages, at some subseitueul 

It is impossible to decide which of th« 

prevailed tnroughout the present class of i __ 

whilst young, and transmitted their variations to their iifTspring of 
both sexes, is the most probable. I may here add that 1 have, with 
little suocoss, endeavoured, by consulting various works, to deoide how 
tar the period of variation in birds has generally determined the cran*- 
mission of charaetets to one sex or to both. The two rules, oftMi !•■ 
ferred to (namely, that variations occurrine- late in life are transmitted 
to one and the same sex, whilst those which occur early in life are 
es), apparently hold good in the fi'rsl,M second, 

__ jaaea; but (hey fail in the third, often in the 

fifth,** and in the sixth small class. They appljr, however, as tar as I 

i..J__ .„ _ :j V.1 ;.._;.,. ... .1. 1 _,p muj^ ^ut 

And 

.. — . — _.o)traphj,' vol, I. pp. an, 

a ' Bulletin it la See. Vaudoliw d«B ISO, 378.) Tli? Ilsrlequin duelc taiko 

He. Kau' vol. x. ia«». p. isa. The ihroeyoars (IWd. vol.iiL p. Bl«). The 

youtiK nf the Fotioh swuD. C^hvm im- male of the Gold Jphev.HDi, bh I bat 

innrii^rlic of VBrrcU.arenlwnyawhit* 1 from Mr. Janntf Woir, run )in distin- 

Uut tliig speeie».aii Mr. Pcl»tpr Infhnna (tuijih«l from the IVimilu «hi'ii ■)«>( 

un'. it believed to bo Dothine more throe months old, hut hf d' 

llinn a varitly of the domciir' ~ " "'" ""'" *"" — ' — ■ 

(r^,tu>olor). ._ .. 

•• 1 nin indebted to Mr. Blylli for in- yi-ar. 

fVimintioii in rcsArd to ihia ^nui. Thu ■■ Thi» the fii' tantalitt and Orm 

Bperrow of I'oliuliuD belongs lo the aiturtcaMu tike toar vrarH. tho Fla- 

siib-oenuB fetronis. luiDBO uvend year*, and Ihc^rrfM/a- 

w For inat»tii!e, iJie mulos of Tana- rfwimno two years, bcftirB lh«y ao- 

— Tjilipa mid fYingUla tyaita rv- quire tliiir perrext {iluauige. Sm 

three ycBB. tho mole of /V.'noiV- Audubon, ibid. vol. L p. Ul; yiH. Uf. 

oiHt four yean, to oomplute their pp, les, IBB, SU. 
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r the Septeuiber in ttio rollnwlng 



Ciup. XVr. BIRDS— TOUNO LIKE BOTH AKfLTS. 495 

the protubennces on the buds of birds. Whether or not the two 
Riles generally hold goml, we may eonnEiTde from the facts given ii 



the eighth cbH|iUr, that the i>eriM[ of vdriHlioa is one important ele- 
ment m determininK the form of transmbsion. 

With birds it is aifHcnlt to decide bj what standard vo mieht to 
judge of the earliness or lateness of the period of variation, whether by 
the iige in reference to the duration of life, or to the power o( repro- 
duction, or to the nnmber of inonlts through which the t)|iecies pusses. 
The moulting of birds, even within the same family, sometimea differs 
much without any assignable eau»e. Some birds moult so early, that 
nearly all the l»dy feathers are cast off before the flret wing-feathers 
are fully grown ; and we CHnnot believe that this was the primordial 
Btat« of tliingB. When the period of moulting has been accelerated, 
the age at which the colours of the adult plumage are first developed 
will Wisely apiwur to us to bo earlier than it really is. This mar be 
illustrated by the practice followed by some bird-fanciers, who pull out 
a few feathers from the breast of nestling bullfinches, and from the 
head or neck of jouog gold-pheasanta, in order to ascertain their sex ; 
for in the males, these feathers are immediately replai^ed by coloured 
ones." The actual duration of life is knoffn in but few binls. so that 
we can hardly jadge by this standard. And, with reference to the 
period at which the power of rcproduulion is gained, it is a remark- 
able fact that various birds occasionally breed whilst retaining their 
immature plumage.*' 

The fact of birds breeding in their immature plumage seems op- 
posed to the belief that seiual selection has played as important a |iart, 
as I believe it has, in giving ornamental colours, plumes. &c.. to the 
males, and, by means of equal transmission, to the females of many 
species. The objection would be a valid one, if the younger and less 
ornamented males were as successful in winning females and pro|>ngn- 
ting their kind, as the older and more beautiful males. But we have no 
reason to suppose that this is the case. Audubon speaks of the breed- 
ing of the immature males of Ibis Innlalim as a rare event, as does Mr, 
Swinhoe. in regard to the immature males of Oriolus." If the young 
of any species in their immature plumage were more successful in win- 
ning parlncra than the adults, the adult plumage would probably si 
be Tost, as the males would prevail, which retained Iheir imriiat 

^ ■ ind It- •^- -' -" - 
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" Mr Blyth,inCbiirle»worlh"«'Mii^, whit* Uid coloured individuel. tif thi 

of N«t Hist' vol. i. IS37, p. JIOO. Mr. aune ue may Iw observed. Tlic Har 

B«rl)ett has informed me in regard to lequm duck (AnoM hutrioH^ai. l.iUlL*B 

gold-pbeauDUi. f(l««« three ycara to ««)uire its fuS 1 

w I have ootiwd tli> Ibllowinit etna plum»«e, though man;? birds breed In F 

in Audubon's ■Orullh. Riojinuhy.' lho«cond veir {vol.111, p. «U). The 

The redstan of Amirie* (JfuraiHrtii While-hondod Sagle (Faho IruM- 

ntitiUa. vol, i. p. 903). The /M» nyAa/w, vol. lii. p. 210) is likewise 

tanUilu* ttkos Mr yaaia to oomo to known In bteed in Its imiuature itale. 

full maturttv, bnt Mniietium* br«eda 3d Bome tpocieH or Unoloa (•eeoniine to 

llie»e(«nd joarCMil. iii.p-lMj, Tb« Mr. Blvth and Mr. Swinhoe, in • It.i^' 

ffmi anur/(4nu>tak<B the minv time, .luly l«il3, p. fl») likewbu breed befbfe 

but broedi befi>« acqiiirinif li» ftiU thsy ntuin tbuir full plumng*. 
plnmige (vol. Hi. p. 211 ). The adults " S«e the Iwt fuot-ooto. 
of Arim tarvlta mn blue, and the — Uther nniniBla. balongiog to quite 

youut white ; and white, <ih>hI«1, and distinct elmuce, are eitlier habitually 

malnn blue Wrda mar all be seen oroec»«ioii«lljc»i|«bloof breedingle- 

bnedina tocather (vol- iv. p. S8) : but fo™ they hive hillj aenuiriNl ibeir 

HV. Blnh Intbrnu me that certain adull DfiuacIeTB. Tbis b the euie 

liHMM Kpparuutly are dlmoqibie, for wltli the young malea of the Minion. 
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d in obtttiDing > female, Ibe hftbit of «»llj IfpruiIiiL'tiaD irmiU 
)ierh^» be sooner or UUr dtminBted, trotn beiug eu)ierflui 
tailing waste of power. 

Till plumage of c«rUiii birds f?iee on increasing in iHutiit,* ilurfiig 
mftnj jeaTBaTler thui are [ully mature; IhU is lite cast' wiih Uu train 
of Ihc pounuk, with some of the birds of i)atwli9e, and witb tbs crest 
aiirt iimmra of certain herons, for instance, the ArJta ludovieana." 
liut il is ilouhtful whether the continued development of such feM-hett 
is the result of the selection of successive beneflcial varialiona (thougli 
this it! the moat probable view with birds of paradise^ or luerplj uf con- 
tinunua growth. .Most fishes continue increasing in size, ag long ai 
thoj are in good health and have pleantj of food; and a somewiiM 
aifflilar law maypre'iul with the plumes of birds. 

CL*a8 V. Wntn Iht atiiiUn of bath mms hrtv* a dittinrJ mnttt 
and mmtntT pluimtge, whrlhrr or not th* mat* differs from the female, 
,L. 11. ,t. _j..ij_ -^ Lii .-_ ii„y fginigf ifttm, at 



the mung reatmble thr aduUa of both sfxe* i 



thty may difftr grrall^ from the aduilt in both their Hiuonai vli 
age$. — I'be uases in this class are singnlarlf complex; nor is Uiu sur- 
prising, as they depend on inhcriUiiu-e, limited in a greater or Ie» dl>- 
gree in three different wa^r^ nsmelf, \>j sex. age, and the season of tbt 
year. In some coses the individuals of the same spet^es potis Lbrou^ 
at least fire distinct states ot plumage. With the epedee, in which tBe 
male differs from the female during the summer season aloiis, or, which 
is rarer, during both s«&9ods,*' the youp^ generally ^t^selnble tha 
females. — as witli the so-called gotdllnun of North America, and appw^ 
eiitly with the splendid Maluri of Australia." With these sprcies, the 
sexes of which are alike during both the summer and winter, th« 
young may resemble the adults, firstly, in their winter dress ; secondly, 
and this is of much rarer occurrence, in their aummer dress; thirdly, 
they may be intermediate between these two stales; and, fourthly, 
they may differ greatly from the adults at alt seasons. We have an io- 
Btance of the first ol these tour cases in one of the egritts of lodi* 
{Buphua eoromandue), in which the young and the adults of both sexva 
are white during the winter, the adults becoming golden-buff during 
the summer. With the gaper {Anaalomua oKitant) of India we barr a 
similar case, but the colours are reversed : for the young and the adults 
of both sexes are grey and black during the winter, the adults bcoom- 
ing white during the Bummer.*" As an instance of the second case, t^e 



Sevttrnl smphibLMU havo baen known 
to brcod whilst reuining Iheir Urrai 
uVucture. Friu Holler hfis ohswo 
(■Fuuta and argumDiita for Dorvrin,' 
Eq(C. IruiH. 18«B, p, Ti) thnt the oinlfa 
of uvtjrel nmpliipiHt (^rUBlnceuu lie- 
coinf BeKually maluro whilst youug ; 
aud I Inlltr that lliln is n csew of prc- 
iimtuiD breeding, becmuw tliey h»ve 
not •» yet acquired their fuily-devel- 
opvdelupon. All such facta an hish- 
ly inlcmting, aa beuing on oneineuis 
by which spaciea may undergo great 
nindificttlions of oharacler. 
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voung ot tbe raEor-bill {Aka lorda, Linn.), in an e&rly slate of |iliini- 
agc, ure coloured like the adults during the aumincr: and tli« young 
ol tile white-crowned Bparrow of North America {Fringilla leiieopfiryii), 
ua Booii as Hedged, have elegant white stripes on their heads, which ura 
lost by the youuK and the old during the winter.*' With respect t« the 
third case, namelj, that of the young hnving an intermediate charaotor 
between the Eammer and winter adult pluiuages. Yari'ell** insista that 
ttiis owiiirs with many waders. Lastly, in regurd to the young difler- 
><ig greatly from both sexes in their adult summer and winter plum- 
ages, this occurs with some herons and egrets ot North Ameiica and 
India, — the young alone being while, 

I will make omy a few remarks on the^e oomplimted cases. When 
the young resemble the tciuales in their summer dress, or the adults of 
both sexes in their winter dress, the cases differ from those given under 
Classes I. and III. only in the eharaclers originally acqnired by the 
males during the breeding-season, having been limited in their trans- 
mission to llie corresponding season. When the adults ha»e a distinct 
summer and winter plumage, and the young ditler from both, the ease 
is more difllcuJt to understand. We may admit as probable that the 
jioung hare retained an ancient state of plumage; wo can seen unt by- 
sexual selection tor the summer or nuptial pluinage of the adults, but 
how are we to account for their distinct winter plumage I If we eould 
lulmit that this plumage serves in all cases as a protection, its actjuire- 
menl would be a simple affair ; but there seems no good reason for this 
adinissinn. It may he suggested that the widely different conditions 
of lifi' during the winter and summer have acted in a direct manner on 
the plnmoge ; this may have had some effect, but 1 have not rouuh con- 
fidence in so great a difference as wo sometimes see between the two 
plumages, having been Ihna caused. A more probable eiplaoation is, 
that an ancient style of plumage, partially modifled through the trans- 
ference of some characters from the summer plumage, has been retained 
bv the adults during the winter. Finally, all the cases in our present 
ofass apparently depend on characters ai^njred by the ailnlt moles, 
having been variously limited in their transmission acconling to age, 
season, and sex ; bat it vould not bo worth while to attempt to follow 
out these complex relations. 

Class VI, The young in their flrtl plumage difftr frrm raeh other 
aecording to sei : Iht young mnlet retentUittg more or tvtif elontly the 
adult malts, and the young female* moTB or Us» elogehi the adult fe- 
males. — The oases in tlie present class, though occurring in rariouB 
groups, are not numerous; yet it seems the most natural thing that the 
jfoung should at. flrst- somewhat resemble the adults of the same sex, 
and grodiiallT become more and more like them. The adult male 
blackcap (Sulria atrieapilla) has a black heail, that uf Ihc female 
being reddisVbrown : and I nin informed by Mr. Rl.vth. that the ynnng 
of both sexes can be distinguished by this character even as nMtlings, 
In the family nf thrushes an unusual uumbvr of similar cases have 
been noticed ; thus, the male blackbird (Turdu* memta) can bn dis- 
tlii|[uished in the nest from the female. The two sexes of the mocking 
bird (T^irdna poli/iiloltus. Linn.) differ very little from each other, yet 
the males can easily be distinguished at a very early age from the (e- 

OntlioAn<uitftiiiu.,9<ii:BMh,iu'IliiM,- iW.l. vol. ii, p. 89. I ithnl! hsvp here- 
lfl«7. p. 17». iiftfT lo refir lo the vourff nf oennin 

••On ths AIpo. hw M^tiillivrB' 

'Hlit. Brit. Bird*,' vol. v. p, str. O.. j ■ 

Ul« IHnfilla UMophryi, Audubon, 1839, p. I Ui. 




■thnuh iOroeelt* erytbrogiutm uid Pttrocirttia ru<i<»ra>ti4. 
ranch ot their pluuiH(,'« nf a Hhb Hu*. «]>ilit Uwi fptuale* luc Lim*i 
ftiid ihe mwIJing ni&tcB of Uitli ^jiccira h«*c th«ir mniti ttinz and i« 
fmlh^n edfnl with bliio whilst Ihoso of (li« frmalo are nlBol *jl 
hrown." In tho fOung blackbird the wing-ri-t>t)iprs HEEume th«ir n 
ture charactor and become black afler tlio •jihtrs ; on thn uthcr bu 
in the two tpvcics gust nitined tlie wine-IniiihL-rs hooonic Uluc hclon ll 
ctlieni. Thi' most probable view with rcfcrcnco to tliu caam In ll 
ire«oDt clasi is that the males, differently from what occurs iu I'lasl 
iBve iransmitlMl their colonrs to their male offspring aX nn earljtru 
than tluit at which they were first iipquired ; for. if the malei I 
Tsriral whilst qiiile young, their ubaraulera nonli] probably haT« I 
tra)i»mitt«i] lo both sexes." 

In A\thurua polylmiu. a humming-bird, the male is nilMididl* 
oared black and green, and two of the lail-fealliur- - 
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lengthened; the female has an ordinair tnil nnd itii'unsiiicuoas coloo 
now the young malc«, inntead of resembling tho adult fciuAlc, in aixo. 
■me with the common nile, begin from the first to osSunio the ctJoi™ 
proper lo their sex, and their tail-feathers soon becutDe eIot>KnteiL 
owe this information t« Mr. Qoidd, who bus given tue th« nTloira 
more strildng and as yet unpublished case. Two hummiriff-birds belon 
ingtotheeenuB Kustephanus, both beautifully r(iloureil,iiilialiitthv«inl 
island ot Juan Fernandez, and have always been rank^ aa epei^ifi ' 
distinct. But it has Utcty been abcertuined that the one whj^ u 
rich chestnut-brown colour with a golden-r«J head, is the nuUe «.i>— 
the other which is ele[csrilly varieraled with green »nd while 'with ■ 
miitAllio green head is the female, now the Toun^r from the first sc 
what resemble the adults of the corresponding sex, I' 
gradually becoming more and more complete. 

In considering this last case, if as before we take the plumwi 
the young as' our guide, it would appear that both sexes liavc been nw^^ 
dered beautiful mdepcndcntiv ; and not that one sex has puti^ 
transferred its beauty to the other. Tho male apparently has Kqam 
his bright enlours through sexual seJecIiun in the same manneras, ta 
instance, the peacock or pheBsant in our first classof coses ; and tile A 
usie in the same manner as the female Ithynuhipa or Turnix in our M 
ond cIhsb ot cases. But there is much difBculty in anderstondlnr hal 
this could have been effected at the same time with the two stsXMof tk 
same species. Mr. Salvin states, na we have seen in tht eighth ehuta 
that with certain hummine birds the males ^reatlv exoceS the tMiial^ 
in number, whilst with other species inhabiting the same coaotty tb 
females greatly exceed the males. If, then, we might assume tbt 
during some former lengthened period the malt;s of the Juan Pemandn 
species had greatly exceeded the females in number, but that dnriiu 
another lengthened period the females had far Eiceedcfl tlie males, n 
could nnderslind how tho males at one time, and the ft-moles at an 

* .\udubon, ' Omith. Biogrnpliy,' ' Oroith. Biocrnuhy.' vol. ii n )m| 

vol. I. p. 118. nnd so it i^. nillriii ihr i., .ilin.-. ,.|'i 

«Mr.C.A.WTl(rht.in'IU..'vo1.vi. blue mirl .■',,.-'.. .■ . : , , "" ,. ■ 

180t.p.SS. Jirdnb, -Binla of India,' arimli. i '<' 

vol, i. p. S18. 8m also on tlic Muck- i. p, .!-■■ - i 

Mrd.BlylhlnCh«rli»worth"s'Miig.of that (li. 

M■^ HiBtory.'Tol, 1. 1B»T. n, 118. ml'i ru/,,. .-, m, ,;■-•,;.., ., , . 

-Tljo fhllfiwinit n(l.iid.miil eaws very ™rjv w. Mt ' Sfw-'w el^x 

niiv be niPiillonod : ths youiiK riiiilpi> (' I'nw. Ziii>log. $oc.' ] 87u, p. jioB) iliii 

of Tanagra rubra Can biidii!iini;tui«ri(nl cnsc of a huniniiDg-binJ, like lbs tli 

fawn tho young fbmalcv (Andabon, lowingoDeorEustophaniu. 
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other, mig-ht have been reudereil beuutilul by the selection of the 
brieliter coloured intliviJuuls ot either fei: both sexes trarismittitiK 
their characters to their young ai a raUiL-r earlier age than usual. 
Whether this is the true explanation I will nut preteml lu suy ; but 
the case is too remark&ble to be passed over without uoliee. 

We have now seen in all sU classes, that an intimate 
relation exists between the plumage of the young and the 
adults, either of one sex or both. These relations are fairly 
well explained on the principle that one Bex— this being 
in the great majority of cases the male — first acquired 
though variation and sexual selection bright colours or 
other ornamenta, and transmitted them in various ways, 
in accordance with the recognised laws of inheritance. Wliy 
variations have occurred at different periods of life, even 
Bometimre with species of the same group, we do not know, 
but with respect to the form of transmission, one impor- 
tant determining cause Beeme to be the age at which the 
variations first appear. 

From the principle of inheritance at corresponding ages, 
and from any variations in colour which occurred in the 
males at an early age not being then selected — on the con- 
trary being often eliminated as dangerous — whilst similar 
variations occurring at or near the period of reproduction 
have been preserved, it follows that the plumage of the 
young will often have been left unmodified, or but little 
modified. We thus get some insight into the colouring of 
the progenitors of our existing species. In a vast number 
of species in five out of our six classes of cases, the adults 
of one sex or of both are bright coloured, at least during 
the breeding-season, whilst the young are invariably less 
brightly coloured than the adults, or are quite dull coloured; 
for no instance is known, as far as I can discover, of the 
young of dull-coloured species displaying bright colours, or 
of the young of bright-coloured species being more brilliant 
than their parents. In the fourth class, however, in which 
the young and the old resemble each other, there are many 
species (though by no means all), of which the young are 
bright-coloured, and as these form old groups, we may infer 
that their early progenitors were likewise bright. With thia 
exception, if we look to the birds of the world, it appears 
that their beauty has been much increased aincc that period, 
of which their immature plumage gives us a partial record. 

On the Cohnr of the Plumage in relalwn to Proler/ion. — 
It will have been seen that I cannot follow Mr. Wallace in 
the belief that dull colours, when confined to the females. 
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liaie been in most rases syx-mUy ^ined for th* fake of p 
tection. There can, however, be no doubt, as fomw 
HMnurkcd. thai both ecxes of many birds bavr hud i 
colours modilied, so as to escape (he notice of their ea 
niies; or in sumo instances, so as to approncli their pi 
unobsen'cd. just «s owls have had their plumage render 
soft, that their flight may not Ih; overheard. Mr. Walls 
remarks " that " it is only in the tropics, among fore 
which never lose their foliage, tliat we find whole groii 
of birds, whose chief colour is green." It will be admitt 
by every one, who has ever tried, how difficult It is to di 
tinguish parrots in a leaf-covered tree. Nevertheless, 
must remember that many parrots are omamente<l ».. 
crimson, blue, and orange tints, which can hardly hv pr 
tective. Woodpeckers are eminently arboreal, hut beeid 
green spCL'ies, there are many black, ami Mack-und-whi 
kind.'; — all the species being apparently ex|)osed to neat 
the same dangers. It is therefore probable Hint with tr« 
haunting birds, strongly-pronouneed colours have been s 
quired through sexual selection, but that a green tint h 
been acquired oftcner than any other, from the addition 
advantage of protection. 

In regard to birds which live on the ground, every ol 
admits that they are coloured so as to imitate the .an 
rounding surface. How difficult it is to see a partridg 
snipe, woodcock, certain plovers, larks, and night-jars whi 
crouched on ground. Animals inhabiting deserts offer i' 
most striking cases, for the bare surface affords no i 
eealment. and nearly all the smaller qnadrupeds. reptile 
and birds depend for safety ou their colours. Mr. Tristra 
has reniarke<l in regard to the inhabitants of the Sahai 
that all are protected hy their " isabelline or sand -col onr." 
Calling to my recollection the desert-birds of South Ame 
ica, as well as most of the ground-birds of Great Britain. 
appeared to me that both seses in such cases are genet 
coloured nearly alike. Accordingly, I applied to Mr. Tri 
tram with respect to the birds of the SaJiara, and ho I 
kindly given me the following information. There i 
twenty-sis species belonging to fifleen genera, which i 
festly have their plumage coloured in a protective m&nne 
and this colouring is all the more striking, as with most < 
these birds it differs from that of their congeners. ~ 



l>r, R^lft, however, nmarlu to rae 
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seses of thirteen out of the twenty-six species are coloured 
in the same manner; but these belon^ to genera in which 
this rule commonly prevails, so that they tell ua nothing 
about Ihe protective colours being the same in both seses 
of desert- birds. Of the other thirteen species, three be- 
long to genera in which the sexes usually differ from each 
otiier, yet here they have theeexes alike. In the remain- 
ing ten species, the male differs from the female; but the 
difference is coniined chiefly to the under surface nf the 
plumage, which is concealed when the bird crouches on the 
ground: the head and hack being of the same sand-coloured 
hue in the two sexes. So that in these ten species the upper 
surfaces of both sexea have been acted on and rendered 
alike, through natural selection, for the sake of protection; 
whilst (he lower surfaces of the males alone have been di- 
veraitied, through sexual selection, for the sake of orna- 
ment. Here, as both sexes are equally well protected, we 
clearly see that the females have not been prevented by nat- 
ural selection from inheriting the colours of their male par- 
ents; BO (hat wo must look to the law of sexually-limJted 
transmission. 

In all parts of the world both sexes of many soft-billed 
birds, especially those which frequent reeds or sedges, are 
obscurely coloured. No doubt if their colours had been 
brilliant, they would have been much more conspicuous to 
their enemies: but whether their dull tints have been spe- 
cially gained for the sake of protection seems, as far as I 
can judge, rather doubtful. It is still more doubtful 
whether such dull tints can have been gained for the sake 
of ornament. We must, however, bear in mind that male 
birds, though dull-coloured, often differ much from their 
females (as with the common sparrow), and this leads to 
the belief that such colours have been gained through sex- 
ual selection, from being attractive. Many of the soft- 
billed birds are songsters; and a discussion in a former 
chapter should not be forgotten, in which it was shewn 
that the best songsters are rarely ornamented with bright 
tints. It would appear that female birds, as a general rule, 
have selected their mates either for their sweet voices or 
gay colours, but not for both charms combined. Some spe- 
cies, whif^h are manifestly coloured for the sake of protec- 
tion, such as the jack-anijje, woodcock, and night-jar. are 
likewise marked and shaded, according to our standard of 
taste, with extreme elegance. In such cases we may con- 
clude that both natural and sexual selection have acted con- 
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jointly tor protection and ornament. WLether any^ 
eiists which does not poasess some special attraction, by 
which to charm the opposite sex, may be doubted. When 
both sexes are bo obscurely coloured that it would he rash 
to assume the agency of sexual selection, and when bo 
direct evidence can i>e advanced shewing (hat such colours 
sen'e as a protection, it is best to outi complete i^orance 
of the cnuBi?, or, which comes to nearly ihe same tiling W 
attrihnte the result to the direct action of the conditioiu 
of life, 

Both sexes of many birds are conspicuously, though not 
brilliantly coloured, such as the numerous black, white, or 
piebald species; and these colours are probably the reenlt 
of sexual selection. With the common blackbird, caper- 
cailzie, blackcock, black scoter-duck (Oidemia), and even 
wilh one of the birds of paradise (Lophorina alra), the malra 
alone are black, whilst the females are brown or mottled; 
and there can hardly be a doubt that blackness in these cases 
has been a sexually selected character. Therefore it ie in 
some degree probable that the Complete or partial blackness 
of both sexes in such birds as crows, certain cockatoos, 
storks, and swans, and many marine birds, is likewise the 
result of sexual selection, accompanied by equal tranamis- 
sion to both sexes; for blackness can hardly serve in any 
ease as a protection. With several birds, in which the mole 
alone is black, and in others in which both sexes are black, 
the beak or skin about the head is britrhtly coloured, and 
the contrast thus afforded adds much to their beauty; we 
see this in the bright yellow beak of the male blackbird, in 
the crimson skin over the eyes of the blackcock and caper- 
cailzie, in the brightly and variously coloured beak of the 
scoter-drake (Oidemia), in the red" heak of the chough 
(Comis graculvs, Linn.), of the black swan, and the black 
stork. This leads me to remark that it is not incredible 
that toucans may owe the enormous size of their beaks 
to sexual selection, for the sake of displaying the di- 
versified and vivid stripes of colour, with which these 
organs are ornamented.'" The naked skin, also, at the base 
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of the beak and round the eyes is likewise often brilliantly 
coloured; and Mr. Gould, in speaking of one spedeB," Bays 
that thp colourB of the beak " are doubtless in the finest 
and most brilliant state during the time of pairing." There 
is no'greater improbability that toucans should be encum- 
bered with immense beaks, though rendered as light as poa- 
eible by their cancellated structure, for the display of fine 
colours (an object falsely appearing to us unimportant), 
than that the male Argus pheasant and some other birds 
should be encumbered with plumes so long as to impede 
their flight. 

In the same manner, as the males alone of various species 
are black, the females being dull-coloured; bo in a few cases 
the males alone are either wholly or partially white, as with 
the several bell-birds of South America (Chasmorhynchus), 
the Antarctic goose {Bernicla antarclica), the siWer-pheas- 
ant, &c., whilst the females are brown or obscurely mottled. 
Therefore, on the same principle as before, it is probable 
that both sexes of many birds, such as white cockatoos, 
several egrets with their beautiful plumes, certain ibises, 
gulls, terns, &c., have acquired their more or less completely 
white plumage through sexual selection. In some of these 
cases the plumage becomes white only at maturity. This 
is the case with certain gannets, tropic-birds, &e., and with 
the snow-goose {Avser hi/perbortus). As the latter breeds on 
the " barren grounds," when not covered with snow, and as 
it migrates southward during the winter, there is no reason 
to suppose that its snow-white adult plumage serves aa a 
protection. In the Atiasinmns oscUaiis, we have still better 
evidence that the white plumage is a nuptial character, for 
it is developed only durin^t the summer; the young in their 
immature state, and the adults in their winter dress, being 
grey and blnck. AVith many kinds of gulls (Larua), the 
head and neck become pure white during the summer, 
being grey or inoltled during the winter and in the young 
state. On the other hand, with the smaller gulls, or sea- 
mews (Gavin), and with some It-ms (Sterna), exactly the 
reverse occurs; for the heads of the young birds during 
the first year, and of the adults during the winter, are either 
pure white, or much paler coloured than during the breed- 
ing-season. These latter cases offer another instance of 

fhn of prchcnniaii. Mr. BiOt WIewh I'tsll.* U< th« rernaU whllat nVRtlag In n 

("Thu SMnrnlist in NU'erBilQii.' P. liolp in o trpp. 

I9!n,thitl)ieprin<-ipiiluwi<>rtlielicnk » Jtharapiuulot eariaatut Oould'a 

in u a deRmae iigBiiiat enuniai, wpe- ' Uooograph at It>iii|i]i«iitiiti».' 
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the capricious mantior in which scxu&l Belectioo api 
often to have «ctcil.** 

That aquatic birds have acquired a white |tltimag« i 
mudi iiftf^itiT ihftii U^rrt-strinl birde, probably de|>emU a. 
their large size and stroag powers of llight. so tliaUtb^ 
can cBiily defend theniBelvx's or escape from birda of prey, 
to which morcotcr they are not mucli exposed. Oooee^ 
qucnlly, «yiual selection has not here Jx-en interfered willi 
or guided for the sake at protection* No doubt with binlk 
wliiiii roam over the open ocean, the males and femaJa' 
cotild find each other much more easily, when made con* 
apicuous either by being perfectly white or iufeuscly blacic; 
BO that these colours may possibly serve the same end as th*. 
catl-noteti of many land-birds." A white or black bird whea> 
it discovers and flies down to a carcase floating on the set- 
or east up on the beach, will be seen from a great distance, 
and will guide other birds of the same and oilier species, la 
the prey; but as this would be a disadvantaj^e to the SiA 
finders, the individuals which wore the whitest or blackest, 
would not thus procure more food than the less strongly' 
coloured inilividunls. Hence conspicuous colours cannot 
have been gradually acquired for this purpose through natu- 
ral seiection. 

As sexual selection depends on so fluctuating an de- 
ment as taste, we can understand how it is that, within the- 
same group of birds having nearly the same habits, there 
should exist white or nearly white^ as well as black, or nearly 
black species, — for instance, both white and black coeka-' 
toos, storks, ibises, swans, terns, and petrols. Piebald birds 
likewise sometimeB occur in the same groups together with. 
black and white species; for instance, the black-necked 
swan, certain terns, and the common magpie. That a strong 
contrast in colour is agreeable to birds, we may conclude 
"by looking through any large collection, for the sexes often 
dilTer from each other in the male having the pale parta of 
a purer white, and the variously coloured dark parts of still 
darker tints than the female. 

It would even appear that mere novelty, or slight changes 
for the sake of change, have sometimes acted on female birdft< 

•■ On LiruK. OiTio. and Stems, ««« turn, viitch roun Tnr sn<l otdft hicl 

UncirUlirni}'. ' Hln. Brit Birdu,' vol, in the Bir. liko miiniie hirda ovw lb 

V. pp. Kin, BS4. Hill. On the AnHir oceMU. threo or four nporioa ■» alinai 

hyfwrlmn-un, Aiiiliibon, 'Omilli. Hi- wlinll.v or lanitly whiw, mA til* 

mrmpb)',' \ol. iv. p. Ufa. On Ihe An- many oiiien »re binrk. So Uun tiMU^^ 

■UninuK, Mr. Bl)^h. in ' tbls,' ISUT. p. waiu i>Dt»ipieuoii« rolours mij' |ww£! 

l"^ h\y ud tilt aexn in ttnding aaobotW 

•• It may Im Dutlced that witli vul- during ilia bnediiiK-CiOaBDii ^^^^ 
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as a charm, like changes of fashion with us, Thua the males 
of some parrots can haxdly Iw eaid to be more Iwuutiful than 
the feraules, at least according lo our taste, but they differ 
in such points, as in having a rose-co loured collar instead 
of "a bright emeraldine narrow green collar;" or in the 
male having a black collar instead of " a yellow demi-collar 
in front," with a pule roseate instead of a plum-blue head." 
As so many male birds have elongated tail-feathers or elon- 
gated crests for (heir chief ornament, the shortened tail, 
formerly dcarribed in the male of a humming-bird, and 
the shortened crest of the male goosander, seem like one of 
the many changes of fashion which we admire in our own 
dresses. 

Some members of the heron family offer a still more 
curious ease of novelty in colouring having, as it appears, 
been appreciated for the sake of novelty. The young of the 
Ardea osha are white, the adults lieing dark slate-coloured; 
and not only the young, but the adults in their winter plum- 
age, of the allied Bvphvs coromandus are white, this colour 
changing into a rich golden-buff during the breeding-season. 
It is incredible that the young of these two species, as well 
as of some other members of the same family,*' should for 
any special purprae have been rendered pure white and thus 
made conspicuous to their enemies; or that the adults of 
one nf these two species should have been specially rendered 
white during the winter in a country which is never covered 
with snow. On the other hand we have good reason to be- 
lieve that whiteness has been gained by many birds as a 
sesual ornament. We may therefore conclude that some 
early progenitor of the Ardea asha and the Buphus acquired 
a white plumage for nuptial purposes, and transmitted this 
colour to their young; so that the young and the old became 
white like certain existing egrets; and that the whiteness 
was afterwards retained by the young, whilst it was ex- 
changed by the adulls for more strongly-pronounced tints. 
But if we could look still further back to the still earUcr 
progenitors of these two species, we should probably see 
the adults dark-coloured, I infer that this would be the 
case, from the analogy of many other birds, which are dark 
whilst young, and when adult arc while; and more esjwcially 
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from the case of the Ardta gvlarU, the colours of wtiich a 
the reverse of those of A. asha, for the young are dar)c-«of 
oured and the adults whitp, the young having rctaiotrd ■ 
former state of plumage. It appears therefore that, durin|C 
a long line of descent, the adult progenitors of tliL> Anlett 
asha, the Buphus, and of Bouie alliee, have uudergoiie th€ 
following changes of colour: first, a dark ehado; secondly^ 
pure white; and thirdly, owing to another change of fash< 
ion (if I may so express myself), their present slaty, reddish,! 
or goldoD-buff tints. These successive changes are intellU 
gible only on the principle of novelty having been admired 
by birds for its own sake. 

Several writers have objected to the whole theory ai\ 
sexual selection, by assuming that with animalg and savages, 
the taste of the female for certain colours or other oma-' 
ments would not remain constant for many generations; that' 
first one colour and then another would be admired, andl 
consequently that no permanent effect could be produced. 
We may admit that taste is fluctuating, but it is not quits 
arbitrary. It depends much on habit, as we see in mankitid;' 
and we may infer that this would hold good with birds and 
other animals. Even in our own dress, the general char-' 
acter lasts long, and the changes are to a certain extent 
graduated. Abundant evidence will be given in two places 
in a fnture chapter, that savages of many races have admired' 
for many generations the Bame cicatrices on the skin, thtf 
same hideously perforated lips, nostrils, or ears, distorted' 
heads. Ac: and these deformities present some analogy to> 
the natural ornaments of various animals. Neverthidesa, 
with savages such fashions do not endure for ever, as we 
may infer from the differences in this respect between allied' 
tribes on the same continent. So again the raisers of fancy 
animals certainly have admired for many generations am 
still admire the same breeds; they earnratly desire aliglill 
changes, which are considered as improvements, but ui; 
great or sudden change is looked at as the greatest blemiali 
With birds in a state of nature we have no reason to eupjioa ^^ 
that they would admire an entirely new style of oolonttion^ 
even if great and sudden variations often occurred, whid 
is far from being the case. We know that dovecot pigean 
do not willingly associate with the variously cnlourca nmig 
breeds; that albino birds do not comirionly get partners 
marriage; and that Die black ravens of the Keroe Islam 
chuse away their piebald brethren. Bui this dislike of 
sudden change would not preclude their appreciating " ' 
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changes, any more than it does in the case of man. Hence 

■with respect to taste, which depends on many elements, but 
partly on habit and partly on a love of novelty, there seema 
no improbability in animals admiring for a very long period 
the same general style of ornamentation or other attrac- 
tions, and yet appreciating slight changes in colours, form, 
or sound. 

Sumnmri/ of ike Four Chapters on Birds. — Most male 
birds are highly pugnacious during the breeding-season, 
and some possess weapons adapted for fighting with their 
rivals. But the most pugnacious and the best armed males 
rarely or never depend for success solely on their power 
to drive away or kill their rivals, but have special means 
for charming the female. With some it is the power of 
Bong, or of giving forth strange cries, or instrumental music, 
and the males in consequence differ from the females in their 
^ocal organs, or in the structure of certain feathers. From 
t^e curiously diversified means for producing various sounds, 
we gain a high idea of the importance of this means of court- 
ahip. Many birds endeavour to charm the females by love- 
dances or antics, performed on the ground or in the air, 
and sometimes at prepared places. But ornaments of many 
kinds, the most brilliant tints, combs and wattles, beautiful 
plumes, elongated feathers, top-knots, and so forth, are by 
far the commonest means. In some cases mere novelty 
appears to have acted as a charm. The ornaments of the 
males must be highly important to them, for they have been 
acquired in not a few cases at the cost of increased danger 
from enemies, and even at some loss of power in fighting 
with their rivals. The males of very many species do not 
assume their ornamental dress until they arrive at matu- 
rity, or they assume it only during the breeding-season, or 
the tints then become more vivid. Certain ornamental ap- 
pendages become enlarged, turgid, and brightly coloured 
during the act of courtship. The males display their charms 
with elaborate care and to the I>est effect; and this is done 
hi the presence of the females. The courtship is sometimes 
a prolonged affair, and many males and females congregate 
at an appointed place. To suppose that the females do not 
appreciate the beauty of the males, is to admit that their 
splendid decorations, nil their pomp and disjilay. are use- 
less; and this is incredible. Birds have fine powers of dis- 
crimination, and in some few instances it can be shewn 
that they have a taste for the beautiful. The females, more- 
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endeayour to seize him by the throat; bat it is not probiUe 
that these hairs were roecially developed for thia pmpoae; 
otherwise the young and the females would have been equally 
protected. 

Choice in Pairing iy either Sex of Quadrupeds. — ^Before 
describing in the next chapter, the differencea between the 
sexes in voice, odours emitted, and ornaments, it will be 
convenient here to consider whether the sexes exert any 
choice in their unions. Does the female prefer any partica- 
]ar male, either before or after the males may have fought 
together for supremacy; or does the male, when not a 
polygamist, select any particular female? The general im- 
pression amongst breeders seems to be that the male accepts 
any female; and this owing to his eagerness, is, in most eases, 
probably the truth. Whether the female as a general rule 
mdifferently accepts any male is much more doubtful. In 
the fourteenth chapter, on Birds, a considerable body of 
direct and indirect evidence was advanced, shewing that the 
female selects her partner; and it would be a strange anom- 
aly if female quadrupeds, which stand higher in the scale 
and have higher mental powers, did not generally, or at least 
often, exert some choice. The female could in most cases 
escape, if wooed by a male that did not please or excite her; 
and when pursued by several males, as commonly occurs, 
she would often have the opportunity, whilst they were fight- 
ing together, of escaping with some one male, or at least of 
temporarily pairing with him. This latter contingency has 
often been observed in Scotland with female red-deer, as I 
am informed by Sir Philip Egerton and others.** 

It is scarcely possible that much should be known about 
female quadrupeds in a state of nature making any choice 
in their marriage unions. The following curious details 
on the courtship of one of the eared seals (Callorhinus 
nrsiniis) are given *** on the authority of Capt. Bryant, who 
had ample opportunities for observation. He says, "Many 
of the females on their arrival at the island where they 
breed appear desirous of returning to some particular male, 
and frequently climb the outlying rocks to overlook the 

** Mr. Boner, in his excellent de- trophy." Exactly the same thinir oc- 

wription of the habits of the red-deer quta with seala, see Mr. J. A. AUen, 

in Gemianv Forest Creatures; ISfil, ibi.l. p. 100. 

p. 81) says/* whUe the staff is defend- ** Mr. J. A. Allen in 'Bull. Hub. 

inif his rights a^rainst one intruder, '"' " ' ^' '^ *""' «_•-* 

another invades the sanctuary of his 
harem, and carries oft' trophy alter 
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rookeries, calling out and listeiiiug as if for a familiar voice. 
Then changing to another place they do the same again. 
... As Boon as a female readies the shore, the nearest 
male goee down to meet her. making meanwliile a noise like 
the ducking of a hen to her chickens. He bows to her and 
eoasea her until he gets between her and tlie water so that 
she cannot escape him. Then his manner changes, and 
with a harsh growl he drives hor to a place in his harem. 
This continues until the lower row of harems is nearly full. 
Then the males higher up select the time when their more 
fortunate neighbours are off their guard to steal their wives. 
This they do by taking them in their mouths and lifting 
them over the heads of the other females, and carefully plac- 
ing them in their own harem, carrying them as cats do their 
kittens. Those still higher up pursue the same method until 
the whole space is occupied. Frequently a struggle ensues 
between two males for the possession of the same female, 
and both seizing her at once pull her in two or terribly lacer- 
ate her with their teeth. When the space ig all filled, the old 
male walks around complacently reviewing hie family, scold- 
ing those who crowd or disturb the others, and fiercely driv- 
ing off all intruders. This surveillance always keeps him 
actively occupied." 

As so tittle is known about the courtship of animals in a 
state of nature, I have endeavoured to discover how far our 
domesticated quadrupeds evince any choice in their unions. 
Dogs offer the best opportunity for observation, as they are 
carefully attendeil to and well understood. Many breeders 
have expressed a strong opinion on this head. Thus, Mr. 
Mayhew remarks, " The females are able to bestow their 
affections; and tender recollections arc as potent over them 
as they are known to he in other cases, where higher animals 
are concerned. Hitches are not always prudent in their 
loves, but are apt to fling themselves away on curs of low 
degree. If reared with a companion of vulgar appearance, 
there often springs up between the pair a devotion which no 
time can afterwards subdue. The pHSHinn, for such it really 
is, becomes of a more than romantic endurance." Mr. May- 
hew, who attended cliiefly to the smaller breeds, is convinced 
that the females are strongly attracted hy males of a large 
size.*' The well-known veterinary Blaine states " that hia 
own female pug dog became so attached to a spaniel, and a fe- 
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male setter to a ciir. that in neither case would tliey , 

a dog iif tlidr own bri'eil until seviinil wrcks had ela{i^ 
Two similar and trustwarihy accoiiuts have been yivt'o mc 
in regurd to a fi-malu rftricviT unti a spauicl, both of wkicb 
became enamoured with terrier-dogB, 

Mr. L'upiilusinfoniiB me llint he can porsoiially vouch far 
the ai^L'uraey of thti following more remurkaUe case, in which 
a valuahle and wonderfully-intelligent female terrier loTed 
a retriever belonging to a neighbour to such a degree, that 
she had often to be dragged away from him. After their 
permanent separation, although repeatedly showing iiiilJc in 
her teate, she would never acknowledge the courtship of anjr 
other dog, and to the regret of her owner never bore puppim. 
Mr. Cupples also states, that in I8ti8, a female deorhonnd in 
his kennel thrice pnxluied im|ipiea. and on each oreasiou 
shewed a marked prefei-ence for one of the largest and 
handsomest, but not the most eager, of four dcerhouiitle liv- 
ing with her, all in the prime of life. Mr. Cupples has 
observed that the female generally favours a dog whom sli« 
has associated with and knows; her shyness and timidity 
at first incline her against a strange dog. The male, on the 
contrary, seems rather inclined towards i^trange females. It 
appears to he rare when the male refuses any partit.-ular Ce- 
male, but Mr. Wright, of Yeldersley House, a great breeder 
of dogs, informs me that he has known some instaoccs; he 
cites the case of one of his own deerhounds, who would 
not take any notice of a particular female mastiff, eo tliat 
another dcerhonnd had to be employed. It would be 8U|>er- 
fluouB to give, as I could, other instances, and I will only add 
that Mr. Barr. who has carefully bred many bloodhounds. 
states that in almost every instance particular individuals 
of opposite sexes shew a decided preference for each other. 
Finally, Mr. Cupples, after attending to this subject for an- 
other year, has written to me, " I have hud full confinnation 
of my former statement, that dogs in breeding form decide! 
preferences for each other, being often influenced by sice, 
bright colour, and individual characters, as well as by the 
degree of their previous familiarity." 

In regard to horses, Mr. Blenkiron, the greatest bnt-der 
of race-horses in the world, informs me that stallions are so 
fre<iuently capricious in their choice, rejecting one mani 
and without any apparent cause taking to anothiT. that %-ari- 
ous artifices have to lie habitually used. The faniouf Mon- 
arque, for instance, would never consciously look at the dun 
of GladJateur, and a trick had to l>c practised. We can 
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partly see the rea§on why valuable race-horee BtallionB, which 
nre in sufh demand bb to be I'sJiaustetl. should be so particu- 
lar in their choice. Mr. Blenkiron lias never known a mare 
reject a horse; hut this hag ocL-urred in Mr. Wright's stahle, 
so tliat the mare had to be cheated. Prosper Lucas ** quotes 
various etateiiieiits from French authorities, and remarks, 
" On voit des etalons qui s'^prcnnent d'une jumt-nt. et 
n6gligent toutes lee autres," He gives, on the authority 
of Baelen, aimilar facts in regard to bulls; and Mr. 11, Reeka 
azures me that a famous short-horn bull belonging to his 
father " invariably refused to be matched with a black cow." 
Hoffberp, in describing the domesticated reindeer o[ Lapland 
says, *■ Foeminffi majores et fortiOres marea pra.' ca'teris iid- 
raittunt, ad eos coufugiunt, a junioribus agitala. qui hos in 
fugam conjiciunt"*' A clergyman, who has bred many 
pigs, asserts that sows often reject one boar and inmiediately 
iiecept another. 

From these facts there can be no doubt that, with most 
of our domestieated quadrupeds, strong individual anti- 
pathies and preferences are frequently exhibited, and much 
more commonly by the female than by the male. This 
being the case, it is im|)robable that the unions of quadru- 
peds in a state of nature should be left to mere chance. It 
is much more probable that the females are allured or excited 
by particular males, who possess certain characters in n 
higher degree than other males; but what these characters 
ere, we can seldom or never discover with certainty. 
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Qi'ADBrpKUS use their voices for vanoiis purposes, as a 

Bignal of danger, as a call from one member of a troop to 
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allot luT, or from the motluT to Iut lost oflFspring, or from t 
latter tor protection to their mother; but 8uch uses ne 
not here he coiisiilered. We are concerned only with t 
(liirereiue between the voices of the sexes, for instance 1 
tween that of the lion and lioness, or of the bull and co 
Almost all male animals use their voices much more duri: 
the nittin»;-scason than at any other time; and some, as l 
t^iralFe and ])orciipine,* are said to be completely mute c 
ceptin^^ at tliis season. As the throats (i. r. the lar\-nx a 
thyroid bodies -) of stairs periodically become enlarged at t 
be^innin^ of the breed in«r-seas(m, it might be thought tl: 
their pi)\verfiil voices nnist be somehow of high importau 
to them; but this is very doubtful. From information giv 
to me hy two experienced observers, Mr. McNeill and Sir 
Kgerton, it seems that younjr stags under three years old 
not roar or bellow: and that the old onc»s begin bellowii 
at llie commencement of the breeding-season, at first on 
occasional Iv and moderatelv, whilst thev restlessly wand 
about in search of the females, 'i'heir bjittles are preface 
by loud aud prolonged bellowing, but during the actu 
conilict thev are silent. Animals of all kinds which habit 
allv use their voices utter various noises under any stroi 
emotion, as when enraged and preparing to fight; but th 
mav merelv he the n*sult of nervous excifement, whi( 
leads to the >pa.-modic lontraclion of almost all the muscl 
of tin.' hody, as when a man grinds his teeth and clencli 
his ti>ts in rage or agony. No doubt stags challenge eai 
other to mortal c()nil)at hy hi-llowing; but those with tl 
more powerful voices, unless at the same time the strongt 
Ix'tter-armed. and more courageous, would not gain ar 
advantage over their rivals. 

It is j)o^sihle that the roaring of the lion may be < 
>onie ser\ ice to him hv strikintr ti-rror into his adverser 
for when enraged he likewise eriM-ts his mane and thus ii 
>tinetively trii's to make himself a]»]»ear as terrible as |>o; 
sihie. r»ut it can hardly he >u|)poM'd that the bellowing < 
the staL^ even if it l)e of service to him in this wav. ca 
have hi'cn imjM»rtant enough to have led to the periodic! 
enlargenii'nt of the throat. Some writers suggest that tl: 
bellowing ser\es as a call to the female; but the exper 
enced ohsiTvers al)ove (jiioted inform nu^ that female deer d 
not search for the male, though the males search eagerly ft 
the females, as indeed miglit he expected from what \i 
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know of the habits uf other male quadrupeds. The voice of 
the feiuale, ou the other hand, quickly brings to her one or 
more Btags,' as is well known to the hunters who in wild 
fountries imitate her cry. If we couM believe that the male 
had the power to excite or allure the female by his voice, 
the periodical enlargement of hit! vocal organs would be in- 
telligible on the principle of sexual selection, together wilh 
inheritance limited to the same Be.\ and eoason; but we have 
no evidence in favour of this view. As the case stands, the 
loud voice of the stag during the breeding-season does not 
seem to be of any S])eciul service to him, either during llis 
courtship or battles, or in any other way. But may we not 
believe that the frequent use of the voice, under the strong 
excitement of love, jealousy, and rage, continued during 
many generations, may at last have produced an inherited 
eSect on llie vocal organs of the stag, as well as of other male 
animals? This appears to me. in our present state of knowl- 
edge, the most probable view. 

The voice of the adult male gorilla is tremendous, and he 
is furnished with a laryngeal sack, as is the adult male 
orang.* The gibbons rank among the noisiest of monkeys, 
and the Sumatra species (Hylabales st/ndadylus) is hIso 
furnished with an air sack; but Mr. BIyth. who has had op- 
portunities for obsen'atioD. does not Ijelieve that the male is 
noisier than the female. Hence, these latter monkeys proba- 
bly use their voices as a mutual call; and this is certainly the 
case with some quadrupeds, for instance the beaver.' An- 
other gibbon, the H. agilis, is remarkable, from having the 
power of giving a complete and correct octave of musical 
notes," which we may reasonably suspect serves as a sexual 
charm; bnl 1 shall have to recur to this subject in the nert 
chapter. The vocal organs of the American Mycctrs caraya 
are one-third larger in the mal? than in the female, and are 
wonderfully powerful. These monkeys in warm weather 
make the foi-ests resound at morning and evening with their 
overwhelming voices. The males begin the dreadful con- 
cert, and often continue it during many hours, the females 
sometimes joining in with their less powerful voices. .\n 
excellent observer, Rengger,' could not perceive that they 
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were exdted to begin by any spet^iAl L'atiee; he thinka tbi 
like many birds, they delight in their ow-n muHc, nnd tn 
excel each other, Whetlier most of the foregoing monke; 
have acquired ihelr jiowerful voiws in order to beat the 
rivals and charm the femalt-'e— or whfther the vocai orgai 
have been strenjjtiH'ned anil enlarged through the inheiild 
effects of long-continued U£« without any particular good bi 
ing tlius gained — 1 will not pretend li. aay; but the tnrm 
view, at leufit in the caaa of the Byhbates af/ilis, seems f 
most probable, 

I may here inonlion two very curious Be.iunl pocuHaritit 
occurring in seals, because they have livi-n supposed bv son 
writers to affect the voice, the noso of the male ^ea-el 
phant {Macrorhiniia pnilMitcideus) becomes greatly elongate 
during the breeding-season, and can then lie vVeitcd. " 
this state it is sometimes a foot in length. The female is 
thus provided at any period of life. The male itmkt« a will 
hoarse, gurgling noige, which is audible at a ^rcat distana 
and is believed to be strengthened by the proboscis; the roit 
of the female being different. Lesson comparc-s the erectioi 
of the |»robPBcis, with the swelling of the wattles of nuil 
gallinaceous birds whilst courting the females. In anottu 
allied kind of seal, the bladder-nose (Cystopliora erislaltt] 
the head is covered by a great hood or bladder. This is en 
ported by the septum of the nose, wliich is produced U 
backwards and rises into an internal crest sevon inches i 
height. The hood is clothed with short hair, and is mai 
cular; it can be inflated until it more than equals llie whoU 
head in size! The males when rulting, fight furiouely t 
the ice, and their roaring " is said to l)e sometimes so Imidl 
as to be heard four miles off,'' When attacked they Itkewis 
roar or bellow; and whenever irritated the bladder i 
flated and quivers. Some naturalisla believe Ihat the i 
is thus atreng:thened, but various other uses have 1 
assigned to this extraordinarj' structure. Mr. H. Erowl 
thinks that it wcrves as a protection against accidents of all 
kinds; but this is not probahle, for, as I am assured by Mr. 
I^mont who killed fiOO of these animnls, the hood is'rudi- 
mentarj' in the femalea, and it is not developed in the malM 
during youth.* 

• On tbewM-elophanl. »i» an unlelc Ynrlt.' vol.i. IRM, p. M. Pcnmuitbi 

bj' Lwwuin. in 'J)[i-t. <'1iiwi, HiM. Nat' aim ■.■c]\e.cKd intonnntioB (hm III 

fim. xiii. p. 41S, For IhB C'Tstflphnrii, ii«*l<in nn thU (ininial. Th* fUle 

or Stcmtnftt'ipuB, see Pc DeVif. ' An- ■(■<yiiint in i[ir«n )>v Mr, Brows, I 

Dais of L7oouni of NM. Itiet. New ' I'roe. 2f>ol<«. Sou.' ) BOS, p. 43B, 



Cbap. XVIIl. MAMMA LS-ODOL' Its EMITTKD. 



Ml 



Odour. — With some animalH, as with the notorious skunk 
of Aniericfl. the orerwhelining udour which they emit ap- 
pears to serve exclusively as a Jeft-nce- With shrew-mice 
(Sorex) both scxfs possess abdomlnul scent-glande, and tliere 
can be little doubt, from the rejection of their bodies by birds 
and beasts of prey, tliat the odour is proteclive; nevertheless, 
the glauda become enlarged in the males during the breed- 
ing-season. In many other ijuadrupeds the glands are of 
the same size in both sexes,* but their uses are not known. 
In other species the glands are confined to the males, or are 
more developed than in the females; and they almost always 
become more active during the rutting-seaBou. At this 
period the glands on the sides of the face of the male ele- 
phant enlarge, and emit a secretion having a strong musky 
odour. The males, and rarely the females, of many kinds 
of bats have glands and prntrudable sacks situated in vari- 
ous parts; and it is believed that these are odoriferous. 

The rank eJUiivium of the male goat is well known, and 
that of certain male deer is wonderfully strong and persist- 
ent. On the banks uf the Plata I perceived the air tainted 
with the odour of Ihe male Cervus campestris, at half a mile 
to leeward of a herd; and a silk handkerchief, in which 1 
carried home a skin, though often used and washed, retained, 
when first unfolded, traces of the odour for one year and 
seven months. Tliis animal does not emit its strong odour 
until more than a year old, and if castrated whilst young 
ncvM- emits it.'° Besides the general odour, permeating the 
whole body of cerlnin ruminants (for instance Boa moschal- 
vx) in the breeding-soason, many deor, antelopes, sheep, and 
goats posses odoriferous glands in various situations, more 
especially on their faces. The so-calicd tear-sacks, or sub- 
orbital pits, come under this head. These glands secrete 
a Benii-llmd fetid matter which is sometimes so copious as 
to stain the whole face, as I have myself seen in an antelope. 
They are "usually larger in the male than in the female, 
and their development is checked by castration." " Accord- 
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ing to Dcemurcst tlicy are altof^utlier aWnt in the feroalp t 
Aniili'jw gubifutlnnisa. Hence, lliere can be uo iluubt iLi 
thfv stimil in clo^o relation with the reprodiii-tivp fuuctions 
Tliev nrt! aUo timnetiiiR-s |ireseiit, anil donietluR-e aUscal. L. 
nearly allied forms, la tnc adult mule iiiusk-deor (j1/om^m 
moiehiferu*), a naked space round the tail tB iMHluwud triUf 
an odoriferoug fluid, whilst in the adult fenialu. and to the 
male until two years old, thiG gpace is covered wiili hair iui4 
is not odoriferous. The proper musk-sock of this deer is 
from its position necedsarily confined to the male, am! furin* 
au additional scent-oi^an. It is a singular fnct that the 
matter secreted by thie latter gland, does not, acoiinliDj; to 
Pttllas, change in consistence, or increaee in nuaiititv, daring 
the rutting-season; oevertliclees this naturalist adinita that 
its presence is in some way connected with the net of repro- 
duction. He gives, however, only a eonjcctural and unsati** 
factory esplanatiou of its use." 

In most cases, when only the male emits a strong odour 
during the breeding-season, it probably sen-es to pxfite or 
alhire the female. We must not judge on this head by our 
own taste, for it is well known that rate are entircd by cer- 
tain essential oils, and cats by valerian, substances far from 
agreeable to us; and that dogs, though thoy will not cat car- 
rion, sniff and roll on it From thcTeasons given when di* 
cussing the voice of the stag, we may reject the idea that the 
odour sencs to bring the females from a distance to the 
males, .\ctive and long-continued use cannot hi?rc havif 
come into plnv, as in the ease of the vocal organs. The 
odour emitted must be of considerahlc inipnrlance to the 
male, inasmuch as large and complex glands, furnished with 
muscles for everting the sack, and for closing or opening the 
orifice, have in some cases been developed. The develop- 
ment of these organs is intelligible through sexual selevtioti, 
if the most odoriferous males arc the nioef successful in win- 
ning the females, and in leaving offspring to inherit their 
gradually perfected glands and odours. 

Development of the Hair, — We have seen that male qnad- 
nipeds often have Ibe hair on their neoks and shoulders 
much more developed than the females: and many addi- 
tional instances coiitd be given. This sometimes serves as i 
defence to the male during his battles; but whether tlio hair 
in most cases has been specially developed for this purpoflo. 
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is very doubtful. We may feel almoEt certain that this is not 
Ihe coet, when only a Ihiii and narruw erasl runs along the 
back: for a erest of this kind would afford scarcely any pro- 
tection, and tlif ridge of the back is not a place likely to be 
injured; iievertheleea such crests are sometiniee confined to 
tbe maltiB, or are much more developed in them than in the 
females. Two antelopes, the Tragelaphus scripim •' (see 
fig- ''Oi P- '•56) and Portar pielu may be given as instances. 
When etagB, and the males of the wild goat, are enraged or 
terrified, these crests stand erect; '* bat it cannot be supposed 
that the)' have been developed merely for the sake of exciting 
fear in their enemies. One of the above-named antelopes, 
the Poriax picla, has a large well-defined brugli of black hair 
on the throat, and this is much larger in the male than In 
the female. In the Ammotragus trarjrlaphus of North 
Africa, a member of ihe sheep-family, llie fore-legs are al- 
most concealed by an extraordinarj- growth o( hair, which 
depends from the neck and upper halves of the legs: but Mr. 
Bartlett does nol believe that this mantle is of the least nee 
to the male, in whom it is much more developed than in 
the female. 

Male quadrupeds of many kinds differ from the females 
in having more liair. or hair of a different dinrai'lcr, on cer- 
tain parts of their faces. Thus the bull alone has curli-d 
hair on tbe forehead." In three clusely-allied eub-genera 
nf the goat family, only the males jiossess beards eometimes 
of large size; in two other sub-genera both sexes have a 
beard, but it disappears in some of the domestic breeds of the 
common goat; and neither sex of the Ileraitrogus has a 
beard. In the il>e,x the heard is not developed during the 
summer, and it Is so small at other limes thflt it may be 
called nulimentary." With some monkeys the lieard is con- 
fined to the mule, as in the orang: or is much larger in the 
male than in the female, as in the MyceUs ramya and 
PUlieeia salana» (fig. liS). So it is wilh the whiskers of 
some species of Macaous," and, as we have seen, with the 
munes of some species of Iwiboous. But with most kinds of 
monkeys the various tufts of hair abimt the face and head 
are alike in Imtb sexes. 
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seleclion in the greater size and Hlrungth uf the males. Hnd in 
the greater develoimient of tlioir caaiiie teeth, in oumparisaD 
H'ilh tlie feiriali^^. 

A few instances will Biillice of the atrange tuanner in 
kifh botli scveji uf some sjii'cics art- etili>ure«, anil of tbe 




beauty of others. Tlie face of the Cercopilkecuf ptlamiitt 
(fig. 77) is blttclt, the whiskers and beard being white, with 
Q defined, round, while spot on the nose, covered with short 
white hair, which pives to the onimal an almost ludicnnu 
Qspeet. The Semnopithfciis frontalus liluewise has n blackish 
face with a long black beard, and a large naked enot on the 
forehead of a bluish-white colour. The face of Macacvi 
lasiolva is dirty flesh -coloured, with a defined red snot on 
each cheek. The appearance of Cerrorrhug (tlhinpg is gro- 
teeque, with its black face, white whiskei's and collar, cheat- 
nut head, and a large naked white spot over each eyelid, lii 
very many species, the beard, whiskere, and crests of bftir 
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tlie female, compareil with lliose of the male, are " moins 
appsreutes, le fauve, etant plus terue, le hlnnL- nioiiis pur, 
les raies ayaat moins de largeur et les tnchefl moins de 
diam6tre." " The sexes of Ihe allied Frits milis a!sn diffLT, 
but iu a less degree; the general hues of the female being 
rather paler thau in the male, with the spots iese black. The 
marine t'arnivora or seals, ou the other hand, sometimes 
differ considerably in eolour, and they present, as we have 
already seen, other remarkable sexual differences. Thus the 
male of the Otaria nigrtscens of Ihe wiuthern hemisphere Is 
iif a rich brown shade above; whilst the female, who acquires 
her adult tints earlier in life than the male, is dark-grey 
above, the young of both sexes being of a deep chocolate col- 
our. The male of the northern Phoca ijrotnJandica is tawny 
grey, with a curious saddle-shaped dark mark on the back; 
the female is much smaller, and has a very different appear- 
ance, being "dull white or yelloft-ish straw-colour, with a 
tawny hue ou the back;" the young at first are pure while, 
and can " hardly be distinguiehed among the icy hummocks 
and snow, their colour thus acting as \ protection." " 

With Huminants sexual differences of colour occur more 
commonly than in any other order. A difference of this 
kind is general in the Strepsicereiie antelopes; thus the male 
nilghau (Porfax picta) is bliiish-grey and much darker than 
the female, wilh the square white patch on the throat, the 
white marks on the fetlocks, and the black spots on the ears 
all much more distinct. We have seen that in this species 
the eresta and tufta of hair are likewise more developed in 
the male than in the hornless female. I am informed by 
Mr. Blyth that the male, without shedding his hair, period- 
ically becomes darker during the breeding-season. Young 
males cannot be distinguished from young females until 
about twelve months old; and if the male is emasculated be- 
fore this period, he never, according to the same authority, 
changes colour. The importance of this latter fact, as evi- 
dence thai the colouring of the Poriax is of sexual origin, 
becomes obvious, when we hear"* that neither the red sum- 
mer coat nor the blue winter-coat of the Virginian deer is 
at all affected by emasculation. With most or all of the 
highly-ornamented species of Tragelaphus the uinici: are 
darker than the hornless females, and their cresfs of hair are 

" Dennnnwt, ' Mitinmftloirie.' I)*^l>. "■> Uin P. gnmlmidint, ihld. 1«l!8. p. 
p.MOi On FtUt itilii, K<iii((gor, itild. 417. See aino id tli« wloun of sralai. 
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more fully developed. In ihe malt; .if that magnittoent m 
lop«, llic DcrbyHii elaud, the body ti> redder, the wbolu Be 
niucb blacker, aud (be white baud which ef|>aniiiii tlm 
TOltjurs bnitidtT tban iu the female lu ibi- Capt- I'lwtid, ^ 
ihe male is filightlj- darker than the fomnle." 

In the Indian blauk-biJCk (.1. hrzoartiea), which bt'Ionj 
Jo another trilw of autelopt*, the male is vcrj' ditrk. almi; 
black; whilst the hornleHfi female is fawn-cohmred. We me 
in this gpecies. aa Mr. Bljih informs nn.% witli on pxad 
similar series of facCs, as in the Porlax picta, namelv, id L 
male periodifally changing colour during the hri^diDg-«c 
siiu, in the efTetta of eniitsculatiuu on this chauge. and iu t 
voting of both sexes being indiBiinguishahle from each othi 
In Ihe Aniihpe niijrr the mnle is black, the female, as well 
thy young of both aeses. being brown; in A. sinff-stHf/ U 
male is much brighter coloureil tlian the hornless female, u 
bis chest and belly are blacker; in the male A. caama. tl 
marks aud lines which occur on various parts of the hodj 
Hr« black, instead of brown as in the female; in the brini^'^ 
gnu (.4. ijorijun) " the colours of the male are nearly the sa 
QH those of the female, only deeper and of a brighter hue,' 
Other analogous cases could be added. 

The Bantong bull (Bos sondaints) of the Malay) 
pelago ia almost black, with white legs and buttocks; tin 
cow is of a bright dun, as are the young males until atxtut the 
age of three years, when they rapidly change crdour, Thi 
emasculated bull reverts to the cnkiur of the femah*. Thi 
female Kemas goat is paler, and both it and Ihe female 
Capra mjagrua are said to be*more uniformly tinted than 
their nialea. Deer rarely present any sexual differences in 
cnlour. Judge f'aton, however, informs me that 
males of the wapiti deer (Cerriis canadfiisi'') the neck, belly, 
nnl legs are m eh larker than in tie female but during 
tl e w nter the darker t nts grad all fade awav and disap- 
pear I may here ment on thai Tud^^ taton 1 at in his pork 
thr ra es f tl \ rg a ieer 1 1 d tfer slightly in 
lo r h t tl e d ffer i ees are al nnst ex 1 ely oonfia«d 
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to the blue winter or breeding-eoat; so that thia case may 
be compared wilh Ihose given in a previous chapter of 
closely-allied or representative gpeeies of birds, which differ 
from each other only in their breeding plumage." The 
females of Cervus paludosvn of S. Anifrica, us well as the 
young of both Bexes, do not poB^ees the black stripea on the 
nose and the blackish -brown line on the breast, which are 
eharacterisUc of the adult males." Lastly, as I am in- 
formed by Mr. BIyth, the malurt' male of the beautifully 
coloured and spotted axis deer is considerably darker than 
the female: and this hue the castrated male never acquires. 
The last Order which we need consider is that of the 
Primates. The male of the Lemur maeaco is generally coal- 
black, whilst the female le brown." Of the Quadrumana 
of the New World, the females and young of Mi/cetes caraya 
are greyish -yellow and like each other; in the second year 
the young male becomes reddish-brown; in the third, black, 
excepting the sloiiuich, which, however, becomes <]uite black 
in the fourth or fifth year. There is also a strongly-marked 
difference in colour between the sexes of ^ft/eeteg setiiimlua 
and Cebus capvcinim ; the young of the former, and I be- 
lieve of the latter species, resembling the females. With 
Pithecia kucocepkala the young likewise resemble the fe- 
males, which are brownish-black above and light rusty-red 
beneath, the adult males being black. The ruff of hair 
round the face of Aldfn manjinaius is tinted yellow in the 
male and white in the female. Turning to the Old World, 
the males of IlyMialts Tioohck are always black, with the ex- 
ception of a white band over the brows; the females vary 
from whily-hrown to a dark tint mixed with blnck. but are 
never wholly black."" In the beautiful Cfraipilkerus diiitia, 
the I ead f h alult i ale is of an intense bla k vhdst that 
of the female is dark ^re n the f rraer tl e (ur between 
Ihp tl if,hs « of an elf;.ai t fa i loir n tl e latter it s 
paler In the beait f I and ir i nm sta be raonkD\ 
(Crrc jnilf s fjl <) th onH I ff rpncc I etween the sexet 
IB that the tail of the male is heitn t and that of the feranlo 
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"rej; but Mr. Bmllell informa me that all the fan! 
come more pronounced in tlie mule when adult, whilst iol 
the female they rt^innin as ihev wi-re during youth. Accord- [ 
ing to ihe coloured figures given by Solomon ^ttiUer, the I 
male of Srmwiiiilktcus chrysumelas is nearly black, the fe-l 
male being [«le brown. In the Cfrcopt'hecus cynoaurtu liwll 
jtriteoviridii one part of the body, wlilcli is conflneid to the! 
iBle sex, is of the most brilliant blue or green, and con- 1 



L 



trasts strikingly with the naked skin on Uic hinder jwjt of 
the body, which is vivid red. 

Lastly, in the baboon family, the adult male of Cymn 
rephalus hamadryas differs from the female not only by hb 
immense mane, but slightly in the colour of the hair and of 
the naked callosities. In the drill (C, leueophavs) the fe- 
males and young are much paler-eolonred. witli less green, 
than the adult males. No other member in the whole claes 
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of niamtnnle is coloured in so extraordmatr a maimer as the 
adult male iiiaiidrill {C. mormon). The face at this age be- 
comea of a fine blue, with the ridge and tip of the nose of the 
most brilliant red. According to some authors, the face 
ie also marketl with whitish stripes, and is shaded in parts 
ivith black, hut the colours appear to be variable. On the 
forehead there is a crent of hair, aiid on tlie chin a yellow 
beard. " Toutcs lea parties superieures de lours cuisses et 
le grand espace nu de leurs fesses sont ^galenient color^s du 
rouge le plus vif, avec un melange de bleu qui ne manque 
r^^Uement pas d'elegant-e."" When the animal is excited 
all the naked parts become much more vividly tinted. Sev- 
eral authors have used the strongest expressione in describing 
these resplendent colours, which they compare with those of 
the most brilliant birds. Another remarkable peculiarity 
ie that when the great canine teeth are fully developed, im- 
mense protuberances of bone are formed on each cheek, 
which are deeply furrowed longitudinally, and the naked 
skin over them is brilliantly-coloured, as just described. 
(Fig. 69.) In the adult females and in the young of both 
sexes these protuberances arc scarcely perceptible; and the 
naked parts are much less bright coloured, the face being 
almost black, tinged with blue. In the adult female, how- 
ever, the nose at certain regular inten-als of time becomes 
tinted with red. 

In all the cases hitherto given the male is more strongly 
or brighter coloured than the female, and differs from the 
young of both sexes. Rut as with some few birds it is the fe- 
male which is brighter coloured than the male, so with the 
RhesDs monkey (Mar/ictis rkf9vs). the female has a large 
surface of naked skin round the tail, of a brilliant carmine 
red, which, as I was assured by the kee[)ers in the Zoological 
Gfirdens, periodically becomes even yet more vivid, and her 
face also is pale red. On the other hand, in the adult male 
and in the young of both sexes (as I saw in the Gardens), 
neither the naked skin at the posterior end of the body, nor 
the face, shew a trace of red. It appears, however, from 
some pubtiBbcd accounts, that the male does occasionally, or 
during certain seasons, exhibit some traces of, the red. 
Although he is thus less ornamented than the female, yet 
in the larger size of his body, larger canine teeth, more de- 

" Qerv«i», I llirt. Nnt Jen MMmmi- nifireet. ' Miunm«lo)rio.' ?■ 70. Qtot- 
Tint,' ISM. p. 10». FI([iirw are piven fmy Sl^ HilMre tmA F. Carier, ' HiH. 
of iba fboll or tho male. Also Das- Stt des. Jil4nini.' 1Si4, torn. L 
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SECONDARY SEXUAL CHARACTERS OF MAJf. 

Difforence8 between niun an<l womnn— CaufveB of such differences and of cc 
tain churactere ooininou to both sexes — Law of battle — Differences in inent 
powcn*. and voiee — On the influence of beauty in determining the marria^ 
of mankind— Attention paid by savages to ornaments — Their ideas of b^ai 
in woman — Tlie tendency to exaj^gerate each natural peculiarity. 

With mankind the difTerences between the sexes ar 
greater than in most of the Quadrumana, but not so grea 
as in some, for instance, the mandrill. Man on an averag 
is consideral)ly taller, heavier, and stronger than womaE 
with s(iuarcr shoulders and more ])lainly-pronoiinced niu? 
cles. Owin^r to the relation which exists between muscula 
develo|)ment and the j)r()jection of the brows,^ the super 
cilij'.rv ridge is generally more marked in man than ii 
woman. His bodv, and esi)eciallv his face, is more hairv 
and his voice has a different and more powerful tone. Ii 
certain races the women are said to differ slightly in tin 
from the men. For instance, Schweinfurth, in speaking of i 
negress belonging to the Monhuttoos, who inhabit the in 
terior of Africa a few degrees north of the Equator, says 
** Like all lirr race, she had a skin several shades lighter thai 
her InisbandV, being something of the colour of half-roaste< 
coffee." ' As the women labour in the fields and are quit' 
unclothed, it is not likelv that thev differ in colour from th 
men owing to less exposure to the weather. Europeai 
women are ])erhaps the brighter coloured of the two sexes 
as may be seen when both have been ecjually exposed. 

AFan is more courageous, pugnacious and energetic thai 

> ScljoaffliauHen, tranBlation in * An- « ' Tbo Heart of .Africa,' Englis 
thropolo^ical Review,' Oct. 1868, pp. trant*l. 1873, vol. I p. 544. 
419, 420, 427. 
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ft female zebra would not admit the odilrcfSL's of a mole ase 
until lie was painted bo as to resemble a zebra, and Uien, as 
John Huiiler remarks, "ehe reLt;ived lilui very readily. In 
this curious fact, we liave inetinct excited by inere colour, 
hieh had so strong an effect as to get the better of every- 
thing elee. But the male did iiol refjuire this, the female 
1)eiQg an animal somewhat similar to himself, was sufficient 
to rouse him." " 

In an earlier chapter we have seen that the mental powers 
o£ the higher animals do not diffvr iu kind, though greatly 
in degree, from the corresponding powers of man, especially 
of the lower and barbarous races; and it would appear that 
even tlieir taste for the beautiful is not widely different from 
ihat of the Quadruniana. As the negro of Africa raiees the 
flesh on his face into parallel ridges "or cicatrices, high 
above the natural surface, which unsightly deformities are 
considered great personal attractions; '"*— as negroes and 
savages in many parts of the world paint their faces with 
red. blue, white, of black bars, — so the mule mandrill of 
Africa appears to have acquired his deeply- furrowed and 
gaudily-eoloured face from having been thus rendered attrac- 
tive to the female. No doubt it is to us a moat grotesque 
notion that the posterior end of the body should be coloured 
lor the sake of ornament even more brilliantly than the face; 
but this is not more strange than that the tails of many 
birds should be especially decorated. 

With mammals we do not at present possess any evidence 
that the males take pains to display their charms before 
the female; and the elaborate manner in which this is per- 
formed by male birds and other animals is the strongest 
argument in favour of the belief that the females admire, 
or are excited by, the ornaments and colours displayed before 
them. There is, however, a striking parallelism between 
mammals and birds in all iheir secomlnry sexual characters, 
namely iu their weapons for fighting with rival males, in 
tlieir ornamental appendages, and in their colours. In both 
classes, when the male differs from the female, the voung of 
both sexes almost always resi'mble each other, and in a large 
majority of cases resemble the adult female. In both classes 
the male assumes the characters proper to his sex shortly 
before the age of reproduction; and if emasculated at an 
early period, loses them. In both classes the change of 
colour is sometimes seasonal, and the tints of the naked 
E*Mi> and (iliaorvrttiow by J. " !!ir 1), Dukor, ' Th« Nile Tribal*- 



854 TfTK I>RS<'IiXT OF MAN. P*bt 1L| 

parts Boinelimes Iwcnnie more vivid liiirinp Hi- 
aliip. In both (.■lussc's the mule is alnnwt alw';i\ - 
or strongly coloured than the ffinulc. and is <f) > 
larger ort'sts of hair nr ffalhors, or other tioi ii , ,■ 
In a few exceptional caseB the female in both claAst* is iiii>« 
highly ornanit-nted thmi the male. With many iiiatiiuoU, 
and at least in the case of one hird, the male is more odorifer- 
ous than the ft-nmle. In lioth eiasees the voiri- of tho^mali- 
ie more powerful than that of the female. Considering thi* 
parallelism, then? fan he little douht that lliv ^lame mum, 
whatever it raav be, has acted on mammals and birds; and 
the result, as far as ornamental characters are confiirned. 
may be attributed, as it appears to me. to the loug-eontiuued 
preference of the individuals of one aex for cerUtin individ- 
uals of the opposite sex, combined wiih their success in 
leaving a larger number of offspring to inherit their superior 
attractions. 

Equal (ransmission of ornamental rhararlfrs to both sixn. 
— With many birds, ornaments, which analogy leads us to 
believe were primarily ac()uired hj the males, have lieeu 
transmitted equally, or almost eijually, to both sexee; and 
we may now enquire how far this view applies to mumnuils. 
With a considcruble number of species, especially of the 
smaller kinds, both sexes have been coloured, indc[iendeiitlT 
of sexual selection, for the sake of protection; but not. as far 
as I can judge, in so many cases, nor in so striking h manner, 
as in most of the lower classes. Audubon remarks that lie 
often mistook the musk-rat,'* whilst sitting on the baake 
of a muddy stream, for a clod of earth, so complete waa Uie 
resemblance. The hare on her form is a familiar instance 
of concealment through eolonr; yet this principle partly 
fails in a closely-allied species, the rabbit. f<ir when rnnoing 
to its burrow, it is made conspicuous to the s[>ortgman, and 
no doubt to all beasts of prey, by its upturne<l while tail. 
No one doubts that the quadrupeds inhabiting snow-elad 
regions have been rendered white to protect them from their 
enemies, or to favour their stealing on their prey, Tn re- 
gions where snow never lies for long, a white coat would ho 
injurious; consequently, species at tbic colour are estrpmely 
rare in the hotter parts of the world. It desi-rves notice 
that many ([uadrupeds inhabiting motlcrately cold regioDfl. 
although they do not assiuue a white winter drese, becone 
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pa'.er duriiig this (leaEon; aud this apparently is the direct 

Tdsull of the conditions to which they have long been ex- 
posed. Pallas ** states that in Siberia a change of this na- 
ture occurs witli the wolf, two specie of Mustela, the domes- 
tic horse, the Equux hemiuHus, the domestic cow, two species 
of antelopes, the musk-deer, tlie roe, elk, and reindeer. The 
roe,for instaocejlias a red summer and a greyish- white winter 
coat; and the latter may perhaps serve as a protection to the 
animal whilst n'andering through the leaflesa thickets, 
sprinkled with snow and hoar-frost. If the above-named 
animals were gradually to extend their range into regions 
perpetually covered with snow, their pale winter-coals would 
probably be rendered through natural selection, whiter and 
whiter, until they became as white as snow. 

Mr. Be<iks has given me a curious instance of an animal 
profiting by being peculiarly coloured, lie raised from fifty 
.to sixty while and brown piebald rabbits in a large walled 
orchard; and he had at the same time some similarly col- 
oured cats in his house. Such eats, as I have often noticed, 
are very conspicuous during day; but as they used to lie in 
watch during the dusk at the mouths of the burrows, the 
rabbits apparently did not distinguish them from their parti- 
coloured brethren. The result was that, within eighteen 
months, every one of these parti -coloured rabbits was de- 
stroyed: and there was evidence that this was effected by the 
eats. Colour seems to be advantageous to another animal, 
the skunk, in a manner of w^ich we have had many instances 
in other classes. No animal will voluntarily attack one of 
these creatures on account of the dreadful odour which it 
emits when irritated; but during the dusk it would not eas- 
ily be recognized and might lie attacked by a boast of prey. 
Hence it is, as Mr. Belt believes," that the skunk is pro- 
vided with a great white bushy tail, which serves as a con- 
spicuous warning. 

Although we must admit that many quadrupeds have re- 
ceived their present tints either as a protection, or as an aid 
in procuring prey, yet with a host of species, the colours arc 
far too conspicuous and too singularly arranged to allow ns 
to suppose that they serve for those purjMses. We may take 
aa BD iliuMration certain antelopes; when we see the square 
white patch on the throat, the white marks on the fi-tloeks. 
and the round black spots on the ears, all more distinct in 

■• ■ KoTs tpcciti* QuBdruWum • rW*' libirieiu nuirmuiltltu of Pil- 
SliriuRi ord'mo,' ITTS, p«tK T. Whit lu. 
I We oaUed th« roa to Ih« C^- •■■NKunilbt Id Nican^it.'p. M9, 
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are more distinct in the oiaie Oreas derbi/anus than in til 
female; — when we see a similar different-e between tho s 
of the curiously-ornameuted Tragflaphus Bcriplus (fig. 70),- 
we cannot believe that differences of tliis kind are of a 
service to either sex in their daily habits of life. It seeou^ 
much more ]»robable conelusion that the various marks w<n 
first acquired by the males and their colours inleiislfit 
through sexual selection, and then partially transferred ' 
the females. If this view I)e adniiited, there can be KH 
doubt that the equally singular colours and marks of ni""^^ 
other antelopes, though common to both §eseB, have \_ 
gained and transmitted in a like manner. Both eexe^ 1 
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instance, of the koodoo {Slrepsiccrus kvdu) (fig, 64) have 
narrow white vertical lines on their hind flanks, and an ele- 
gant angular white mark on their foreheads. Both sexes in 
tlie genus Danialis are very oddly coloured; in D. pygarga 
Ihe back and neck are purph'sh-red, shading on the flanks 
into black: and these colours are abruptly separated from 
the white belly and from a large white space on the but- 
tocks; the head is still more oddly coloured, a large ob- 
long wliite mask, narrow ly -edged with black, covers the face 
Mp to the eyes {fig. 71); tliere are tliree white stripes on the 
forehead, and the ears are marked with white. The fawns 




KruMnIvy HeiUKCiHp). 



of this species are of a uniform pale yellowish -brown. In 
1 Pamalis alhifrons the colouring of the head drITorfi from 
I that ID the Inst species in a single white stripe replacing the 
1 three stripes, and in the ears being almost wholly white,'* 
T After hn^n'ng studied to the best of my ability the sexual dif- 
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ferences of animalB belonging to all dmrncB, I oannot atoid 
the conclusion that the curiously-amnged coloim of many 
antelopes, though common to lioth aezes, are the result of 
sexual selection primarily applied to the male. 

The same conclusion may perhaps be extended to the 
tiger, one of the most beautiful animala in the world, the 
sexes of which cannot be distinguished by colomv even Iij 
the dealers in wild beasts. Mr. Wallace believea ** that the 
striped coat of the tiger ^^so assimilatee with the vertieil 
stems of the bamboo, as to assist greatly in concealing him 
from his approaching prey." But this view does not appear 
to me satisfactory. We have some slight evidence that his 
beauty may be due to sexual selection, for in two species of 
Fells the analogous marks and colours are rather bright^ in 
the male than in the female. The xebra is conspicuously 
striped, and stripes cannot afford any protection on the open 
plains of South Africa. Burchell^ in describing a herd 
says, '' their sleek ribs glistened in the sun, and the bright- 
ness and regularity of their striped coats presented a picture 
of extraordinary beauty, in which probably thOT are not 
surpassed by any other quadruped." But ^s throughout 
\ho whole group of the Equida? the sexes are identical in 
colour, we have here no evidence of sexual selection. Nev- 
ertheless he wlio attributes the white and dark vertical stripes 
on the flanks of various antelopes to this process, will proba- 
bly extend the same view to the Royal Tiger and beautiful 
Zobra. 

We have seen in a fonner chapter that when young ani- 
mals l)olonging to any class follow nearly the same habits of 
life as their parents, and yet are coloured in a different man- 
ner, it may be inferred that they have retained the colouring 
of some ancient and extinct progenitor. In the family of 
pigs, and in the tapirs, the young are marked with longi- 
tudinal stripes, and thus differ from all the existing adult 
species in these two groups. With many kinds of deer the 
young are marked with elegant white spots, of which their 
parents exhibit not a trace. A graduated series can be fol- 
lowed from the axis deer, both sexes of which at all ages and 
during all seasons are beautifully spotted (the male being 
rather more strongly coloured than the female), to species 
in which neither the old nor the young are spotted. I will 
specify some of the steps in this series. The Mantchurian 
deer (Cervus mantchuricus) is spotted during the whole year, 

»• ♦ WoRtminster Keview,' July 1, «• » Travels in B<mth Afrioft,* IBU, 
1867, p. 6. vol. ii. p. 816. 



but, as I have seen Id the Zoological (JardenB, the spots are 
mufh plainer during the summer, when the general colour of 
Ihe coat is lighter, than during the winter, when the general 
colour is darker aud the horns are fully deveIo{>ed. In the 
hog-deer {HyeUiphus porcinus) the spots are extremely con- 
spicuous during the summer when the coat is reddish-brown, 
but (juite disappear during the winter when the coat is 
brown.*' In both these species the young are spotted. In 
the Virginian deer the young are likewise spotted, and aliout 
five per cent, of the adult animals living in Judge Caton's 
park, as I am informed by him, temporarily exhibit at the 
period when the red summer coat la being replaced by the 
bluish winter eoat, a row of spots on each flank, wliich are al- 
ways the same in number, though very variable in distinct- 
ness. From this condition there is but a very email step 
to the complete absence of spots in the adults at all seasons; 
and, lastly, to their absence at all ages and seasons, as occurs 
with ceilain s[)ecie8, From the existence of this perfect 
series, and more especially from the fawns of so many species 
being spotted, we may conclude that the now living mem- 
bers of the deer family are the descendants of some ancient 
species which, like (he a-xie deer, was spotted at all ages and 
seasons. A still more ancient prugeuilor probably somewhat 
resembled the Hyomuschus aijuaticus — for this animal is 
spotted, and the hornless males have large exserted canine 
teeth, of which some few true deer still retain rudiments. 
HyomoEchus, also, oSers one of those interesting cases of a 
form linking together two groups, for it is intermediate in 
certain osteological characters between the pachyderms and 
ruminants, which were formerly thought to be quite dis- 
tinct," 

A curious difficulty here arises. If we admit that col- 
oured spots and stripes were first acquired as ornaments, how 
comes it that so many existing deer, the descendants of an 
aboriginally spotted animal, and all the species of pigs and 
tapirs, the descendants of an aboriginally striped animal. 
have lost in their adult state their former ornaments? I 
cannot satisfactorily answer this question. We may feel 
almost sure that the spots and stripes disappeared at or near 
maturity in the progenitors of our existing species, so that 
they were still retained by the young; and, owing to the 

t)Dr. Qray. ' tiUaniniirB rram the with whUa than ihoconnnonboit-dMr, 

MUMgerit oT KnowRley,' p. M. Mr. at th» bsimiii wbon k renawH ita hnrna. 
Bijtiu in ■pcafaing' CLand and Wa- •* Falconer and Cautlar, 'Proo. Gs- 

ler,' Hit, p. 43) or the hns-doer of olof . 8oc.' IMS: and Falconw'a 'fij. 

C«ylMi,uifait)Bmon brightly apoEted Mamain,' vat.!, ji. ISt, 
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trained to energy and persin'eranec, and to have her reason 
and inia^nnation cxiTcised to the highest point; and then 
she wouKl ])rol)aldy transmit tliese qualities ehiefly to her 
adult daughters. All women, however, eould not be thus 
raised, unless durin»r many generations those who excelliMl 
in the ahnve rol)ust virtues were married, and produo*d 
olTs]»ring in larger nund)ers than other women. As liefurc 
remarki'd f»f hodily strength, ahhough men do not now 
figlit for their wives, and this form of 8i»leetion has jiapsed 
away, yet during manhood, they generally undergo a severe 
struggle in order to maintain themselves and their families; 
and this will ti'ud to kee}» up or even increase their mental 
powers, an<l, as a eonseijuenee, the present inequality be- 
tween the sexes.-'* 

Viil<r iintl Musiral Pnnrrs. — In some species of Quad- 
rumana there is a great ditTerenee hetween the adult sexes, 
in the power of their voiees and in the development of the 
vocal organs: and man appears to have inherited this dif- 
ference from his early progenitors. His vocal cords are 
nhout onr-third longer than in woman, or than in lK»ys; 
ami eiiijixuijition produces the same eiTect on him a? on 
the inwrr animals, for it ** arrests that ])rominent growth 
of the thyroid, i\:e., which accomj)anies the el()ngati<»n of 
tht^ e<M(ls.*' -' With n'spect to the cause of this ditferenco 
hetwcf-n the sext <, I have nothing to a<ld to the remarks^ 
ill the last ehapler (Hi the prohahle effects of the long-con- 
tinued n>e «»f the vnciil organs hy the male under the ex- 
eiteiiieiit of love, rage and jealousy. According to Sir Dun- 
<iin (Jil)l),-'^ the voice and the form of the larvnx ditfer in 
the diU'ereiit races of mankind; hut with the Tartars, 
Chine.-e, ^j-.. the voice of the niah* is said not to diiTer 
so much from that of the female, as in most other ra<'es. 

The cnpjuity and love for singing or music, though 
not a sexual chMract<*r in man, must not here be passt^l 
over. Altliou«di the soun<ls emitted hv animals of all kinds 
serv(» many ]>urj)oses, a strong case can be made out, that 
the vocal organs were ])rimarily used and perfected in re- 

»" An <>)»stTviitinn hy VoL't l>t':in* cm llusi-hko from liis moosuroinrnts of 

til is Mil'jrfi : lu> >ays. •' It is n niiiurk- iicirrt) und German skuUs." But Vo^jt 

}il«l<' <'iri.'uriistjui<'f. that tho <liiron-ni*f a<lmits (• Lecturi's on Man,' Enp. trsms- 

I'ttwrcii tlif si'Xi'-*, as rt'iranls tlic lat. lsr,4. |). ?>1 ) tliut more ol>Bervatiun8 

rr.-inial i-avity. iiuToa'^os with tho «!('- arc ri-quiMto on this pciint. 

vc'lojiinont ot' tlu- raoo, ^^o that th»' »? < )>vrn, ' .Vnatomy of Vertebnitos,' 

iiialr Kur'>]u'an «\t'i'ls iiiiK'h ni«»r<' thir vol. iii. j). (J03. 

1'"injil«', tliaTi tin- nt-uro th«' lu-irri-ss, a" ' .?ournal of tlio Anthropolog. Sw.' 

WilfkiT «'ontinns this statiMiient i>f Ai>nl, l.Sri9. p. Ivii. and l.xvi. 
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lation to the prfipagation of the species. Insects and some 
few spiders are the lowest auiiiiaJa wliich voluntarily pro- 
duce any sound; and this is generally ellected by the aid 
of beautifully constructed stridutating organs, which are 
often confined to the males. The sounds thus produced 
consist, I believe in alt eases, af the same note, rc|)eat^ 
rhythmically; " and this is sometimeB pleasing even to the 
ears of man. The chief and, in some cases, exclugive 
purpose ap|>earE to be either to call or charm the oppo- 
site sex. 

The sounds produced by fishes arc said in some cases 
to be made only hy the males during the breeding-season. 
All the air-Iireathing Vertebrata, necessarily possess an ap- 
paratus for inhaling and expelhng air, with a pipe ca|>able 
of being closed at one end. Uence wlicn the primeval mem- 
bers of this class were strongly excited and their muscles 
violently contracted, purposeless sounds would almoet cer- 
tainly have been produMd; and these, if they proved in 
any way serviceable, might readily have been modified or 
intensified by the preservation of properly adapted varia- 
tions. The lowest Vertebrates which breathe air are Am- 
phibians; and of these, frogs and toads possess vocal organs, 
which are incessantly used during the breeding-season, and 
which are often more highly developed in the male than 
in the female. The male alone of the tortoise utlcr.i a noise, 
and this only during the scjiBon of love. Male alligators 
roar or bellow during the same season. Every one knows 
how much birds use their vocal organs as a means of court- 
Bhip; and some species likewise perform what may be called 
instrumental music. 

In the class of Mammals, with which we are here more 
particularly concerned, the males of almost all the B[iecies 
use their voices during the breeding-season much more than 
at any other time; and some are absolutely mute cxeeiiling 
at this season. With other species both sexes, or only the 
females, use their voices as a love-call. Considering these 
facts, and that the vocal organs of some quadrupeds arc 
much more largely develope<l in tiie male than in the female, 
either permanently or temporarily during the breeiling- 
aeasiin; and considering that in most of the lower classes 
the sounds produced by the males, serve not only to call hut 
to excite or allure the female, it is a surprising fact that 
we have not as yet any good evidence thai these organs are 

» Dr. SiMiddar. ' NoMb on 8tridul»titui,' id ■ Pfw. BwMn Soc. of Mit Hwt' 
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usimI hv malt' mammals to chami the females. The An 
can Mf/nfrs rnraifa perhaps forms an exception, as does 
Jliflnhah's tif/ilis^ an apo allied to man. This gibbon hni 
I'xtn'Mirlv lo\i(l l)ut musical voice. Mr. Waterliouse stat 
** It apjM'and to me that in ascending and descending 
scalr, the intiTvals were always exactly half-tones; an 
am sun* that the lii^diest note was the exact octave to 
l(»wf>t. The (juality of tlie notes is very musical: an 
do nnt doiiht that a «rood violinist would In? able to gi^ 
cnrrrrt Itlea of the gibbon's composition, excepting as 
ganls its Inudness." Mr. Waterhouse then gives the nc 
Prnfcssnr Owen, who is a musician, confirms the foregc 
statement, and remarks, though erroneously, that this ; 
hon " alone nf hrute mannnals may 1k» wud to sing.*' It 
pears to he murh excited after its performanc-e. T'n 
tunatrly, its hahjts have never been closely observed i 
statr MJ nature; l)ut from the analogy of other animals 
is ]»rnhah!r that it uses its musical powers more especi; 
during the season of eourtshij). 

Til is gihhon is not the imly species in the genus wh 
sings, for my son, Krancis I>arwin, attentively listened 
the Zooh>gi(al (Jardens to If. Icuciiirvs whilst singing a 
(h-nce of lhr(»e notes, in true musical intervals and witl 
clear musical tone. It is a more sur]>rising fact that c 
tain rodents utter musical sounds. Singing mice have of 
heen ineiiiinjicd and exhibited, Imt imposture has co 
UKnily heen suspected. We have, however, at last a cl( 
account hv a well-known ohserver, the Kev. S. I^ockwoor 
of tlie nm^iial powers cd' an Anu-rican species, the // 
prrnini/s mi/mihts, belonging to a genus distinct from tl 
of the Mnglish mouse. This little animal was kept in cc 
(ineiiieiit, and the ]>erformanee was repeatedly heard. 
one of the two chief songs, "the last bar would frequen 
be j)rnjnnge(l to two or three; and she would somctin 
chauLje from (' sharj) and 1), to (' natural and D, then warl 
(»n these two notes awhile, and wind u]) with a quick chi 
on (* sliarj) and 1>. 1'he distinctness between the seniitoi 
was Very marked, and easily a})preciable to a good ea 
Mr. Lock Wood gives both songs in musical notation; a 
a<lds that thoudi this little mouse '* had no ear for time, ^ 
she would keep to ib(» key of H (two flats) and strictly ii 
major kev." . . . *' Tier soft clear voice falls an octave wi 

»« Civin in W. C. I.. Martin's '(ion ' Anatomy of Vertebrates,' vol. iii 
eral Intr«»tliu-ti«»n t«> Nat. IIi"<t. «»f t;<Hi. 
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all the precision poesible; then at llio wind up, it rises again 
into a very quick trill on C sharp and D." 

A critic has asked how the ears of man, and lie ought 
to havi! addod of other euimals, could have been adapted 
by selection so as to distinguish musical notes. But tins 
question shows some confusion on the subject; a noiae is 
the sensation resulting from the co-existence of several 
aerial " simple vibrations " of various periods, each of which 
intermits so frequently that its separate existence cannot 
be perceived. It is only in the want of continuity of such 
vibrations, and in their want of harmony inter se, that a 
noise differs from a musical note. Thus an ear to be capable 
of discriminating noises — and the high importance of this 
power to all animals is admitted by every one — must be 
Bensitive to musical notes. We have evidence of this ca- 
pacity even low (iovru in the animal scale; thus Crustaceans 
are provided with auditory hairs of different lengths, which 
have been seen to vibrate when the proper musical notes 
are struck.*' As stated in a previous chapter, similar ob- 
servations have been mode on the hairs of the antenna: of 
gnats. It has been positively asserted by good observers 
that spiders are attracted by music. It is also well-known 
that some dogs howl when hearing i>articular tones."* Seals 
apparently ajipreciate music, and their fondness for it " was 
well known to the ancients, and is often taken advantage of 
by the hunters at the present day." '* 

Therefore, as far as the mere |)erception of musical notes 
is concerned, there seems no special difficulty in the case 
of man or of any other animal. Helmboltz has explained 
on physiological principles why concords are agreeable, and 
discords disagreeable to the human ear; but we are little 
concerned with these, as mnsic in harmony is a late inven- 
tion. We arc more concerned with melody, and here again, 
according to TIelrahoItz, it is intelligible why the notes of 
our musical scale are used. The ear analyses all sounds into 
their component " simple vibrations," although we are not 
conscious of this analysis. In a musical note the lowest 
in pitch of these is generally predominant, and the others 
which are less marked are the octave, the twelfth, the sec- 
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oinl otiave, iS:c*., all harmonies of the fundamental 
• S (iniiiinaiit note; anv two nolos of our scale liave nian^ 

^ ■ llicsi* harmonic ovi*r-t()m»s in common. It seems pr 

rhar tlu'ii, tliat if an animal always wished to sing preoi 
tJH' same sontr, \w wmild ^uide himself by sound in/^ tl 
nott's in smiTssion, wliirh |M»sst»ss many over-tones in c- 
mon — that is, he would eiioose for his son^, notes wl 
hrlon^r to iiur musical scale. 

lint if it he further asked why musical tont^ in a 
lain order and rhythm ^iw nnm and other aninial^^ pleas 
wc can no more ^nve the reason than for the pleasant] 
of lertain tastes and smells. That they do ^ive plea? 
I of sonic kind to animaln, we may infer from their being j 

i duccd durin«^ tlie reason of courtship by many inse 

1 sj)idcrs, li.-ln'S, amphilnann, and hirdM; for unless the fenu 

j were aMc to anpri'ciate such Hounds and were excited 

cliJinni'd hy them, the persevering elforts of the males, i 
t the coniph'X structured often possessed l)y them alone, wo 

* he useIe^s: and this it is impossil)le to believe. 

I liuninn son^' in generally admitted to l)e the basis 

■ origin of instrumental music. As neither the enjoym* 

lUiv the capacity of ]>roducing musical notes are faculties 
tlie least use to man in reference to his daily habits of li 
thcv must he? ranked amon«rst the most mvsterious w: 
wliicli lie is endowed. 'I'liey are ])rcsent, though in a v< 
rude Condition, in men of all races, even the most sava; 
l)Ut so diirereiit is the laste of the several races, that o 
music ;:ives no j>lcasure to sava«:es, and their music is to 
in most cases hidccnis and unmeaning. Dr. Sceniann, 
sonic inlerestin;: remarks on this suhjecl,^' ** doubts whetli 
even aniong<f the nations of \V<»stern Europe, intimate 
connected as they are hy close and frequent intercourse, t 
music of the one is intcTpreted in tlie same sense by t 
others. r»y travelling eastwards we find that there is C( 
tainly a dilfcrcnt langua^re (»f music. Songs of joy ai 
(huice-acconipaniments are no longer, as with us, in t 
major kevs. hut alwavs in the minor."' Whether or not t 
half-hunian profjenitors of man ])osses?ed, like the singii 
^nhhons, the capacity of j)roducing, and therefore no dou 
(»f apj»reciatin;r, musical notes, we know that man ymssoss 
these facilities at a very remote jjcriod. M. l.artet has il 
scrihcd two flutes made out of the hones and horns of i 

»»'.l'»urnul of A!itlim|v>loir. Sr»<'.' ' Pn-liistoric TiiiieH,' tiocnnd otliti 
()i;t. l-^T", p. I'lv. S<M' nisi* the nvrnil l.'^^5^^. whioh contain an ndinirabic ; 
later (.'ha|>tvrs in Sir John LubhovkV count of the hubita of Bavages. 



reindeer, found in caves together with flint tools and the 
remains of extinct animals. Tiie arts of singing and of 
(luui'iug are also ver>' ancient, and are uuw )iractised by 
all or nearly all the lowest races of man. Poetry, whieh 
may bo considered as the olTspring of song, iw likewise &>i 
ancient, that many persons have felt astonislied Unit it 
should have arisen during the earliest ages of which we 
have any record. 

We see that the musical faculties, which are not wholly 
deficient in any race, are capable of prompt and high de- 
velopment, for Hottentots and Negroes have become excel- 
lent musicians, although in their native countries tbey rarely 
practise anything that we should consider music. Schwein- 
lurth, however, was p'leased with some of the simple melo- 
dies which he heard in the interior of Africa. Itut there is 
nothing anomalous in the musical faculties lying dormaut 
in man: some si)eciea of birds which never naturally sing, 
can without much dithtulty be taught to do so; thus a 
house-sparrow has learnt the ^oiig of a linnet. As these two 
species are closely allied, and belong to the order of In- 
sessores, which includes nearly all the singing-birds in the 
world, it is possible that a progenitor of the sparrow may 
have l>een a songster. It is more remarkable that parrots, 
belonging to a group distinct from the fnsessores. and hav- 
ing differently constructed voeal organs, can be taught not 
only to speak, but to pipe or whistle tunes invented by 
man, so that thev mnsl have some musical capacity. Never- 
theless it would be very rash to assume tliat parrots are 
descended from some ancient form which was a songster. 
Many cases could be advanced of organs and instincts 
originally adapted for one purpose, having been utilised 
for some distinct purjjose." Hence the capacity for high 
musical development which the savage races of man pos- 
sess, may be due either to the practice by our semi-human 
progenitors of some rude form of music, or simply to their 
having acquired the proper vocal organs for a dilTerent 
purpose. ]tut in this latter caee we must assume, as in 
the above instance of parrots, and as seems to occur with 
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many animats, that they already poesessed 6ome aeitae 
ine!(n1y. 

MuEJc arciuBee in us various emotions, but not the m 
terribli- oni-s of liorror, fuar, rnge, &c. It awakens 
gentler feelings of tenderness and love, whicb rtjadtly f 
into devotion. In the Cliinese annalH it is said, " Mi 
hath the power of making heaven descend upon parth." 
likewise stirs up in us the sense of triumph and the glorii 
ardour for war. These powerful and mingled feelings n 
well give rise to the sense of aulilimity. We can cono 
trate, as Dr. Seemann observes, f,Tealer intensity of feclii 
in a aingle musical note than in pages of writing. 
probable that nearly ihe same eniiitions, but ninch weak< 
and far less complex, are felt by birds when the male pom 
forth his full volume of song, in rivjilry willi other mat 
to captivate the female. Love is still Ihe commonest thoi 
of our songs. As Herbert Spencer remarks, " music arnui 
dormant sentiments of which we had not conceived the pt 
sibility, and do not know Ihe meaning; or, as Biehter sai 
tells us of things we have not seen and shall not see." Co 
versely, when vivid emotions are felt and expressed by ll 
orator, or even in common speech, musical cadences ni 
rhythm are instinctively used. The negro in Africa wlii 
excited often bursts forth in song; "another will reply 
song, whilst the company, as if touched hy a musical wiiv 
murmur a chorus in perfect unison." " Even inonkeys e 
press strong feelings in different tones — anger and imp 
tience by low, — fear and pain by high notes."* The sens 
tions and ideas thus excited in us hy music, or expressed ( 
the cadences of oratory, appear from their vagueness, y 
depth, like mental reversions to the emotions and thongli 
of a long-past age. 

All these facts with respect to music and impassioiu 
speech become intelligible to a cortjiin extent, if we DU 
assume that musical tones and rhythm were used by oi 
half-human ancestors, during the seaaon of courtBhij>j whi 
animals of all kinds are excited not only by love, but 1 
tJie strong passions of jealousy, rivalry, and triumph. Uroi 
the dec]ily-]nid principle of inherited associations, mono 
tones in "this case would be likely to call up vaguely ai 
indefinitely the strong emotions of a long-past ngit. As 1 
have every reason to suppose that articulate speech ia oi 
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of the latest, as it Lcrtainly is the highest, of tlie arts ac- 
(liiired by man, and as tlie inatiuclive power of producing 
nmsioal notes and rhjthiua is developed low down in the 
animal series, it would be altogether opposed to tlie prin- 
ciple of evolution, if we were to admit that man's musical 
capacity has been developed from the tunes used in impas- 
sioned speech. We must suppose that the rhythms and 
cadences of oratory are derived from previously developed 
musical powers." We can thus understand how it is that 
music, dancing, song, and poetry are such very ancient 
arts. We may go even further than this, and, as remarked 
in a former chapter, believe that musical sounds afforded 
one of the bases for the development of language.*" 

As the males of several quadrumanous animals have 
their vocal organs much more developed than in the fe- 
males, and as a gibljon, one of the anthropomorphous apes, 
poura forth a whole octave of musical notes and may he 
said to sing, it appears probable that the jirogenilors of 
nuin, either the males or females or both seses, before ac- 
quiring Ihe power of expressing their mutual love in articu- 
late language, endeavoured to charm each other with 
musical noti% and rhj-thm. So little is known about the 
use of the voire by the Quadrumana during the season of 
love, that we have no means of judging whether the habit 
of singing H'as firet acquired by our male or female ances- 
tors. Women are generally thought to possess sweeter voices 
tJifln men, and as far as this serves as any guide, we may 
infer that they first acquired musical iMwers in order to 
attract the other se^i.*' But if so, this must have occurred 
long ago, before our ancestors had become sufficiently 
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laceB, armlete, ear-rin^, &c. They paint themselves in the 
most diversified manner. " If painted natious/' aa ilum- 
boldt observes, " had been examined with the same atten- 
tion as clothed nations, it would have been perceived that 
the most fertile imagination and the most mutable eaprico 
huvu created the fashiuns of painting, as well as those of 
garments." 

Ju one part of Africa the eyelids are coloured black; in 
another the nails arc coloured yellow or purple. In many 
places the hair is dyed of various tints. In different coun- 
tries the teeth are stained black, red, blue, &c., and in the 
Malay Archipelago it is thought ghanieful to have white 
teeth '■ like those of a dog." Not one great country can 
be named, from the Polar regions in the north to New Zea- 
land in the south, in which the aborigines do not tattoo 
themselves. This practice was followed by the Jews of old, 
and by the ancient Britons. In Africa some of the natives 
tattoo themselves, but it is a much more common practice 
to raise protuberances by rubbing salt into incisions made 
in various parts of the body; and these are considered by 
the inhabitants of Kordofan and Darfur " to be great per- 
sonal attractions." In the Arab conntrief no Ijeauly can 
be perfect until the cheeks " or temjdce have been gashed," " 
Id South America, as Humboldt remarks, " a motlicr would 
be accused of culpable indifference towards her children, 
if she did not employ artificial means to shape the calf of 
the leg after the fashion of the country." In the Old 
and New Worlds the shape of the skull was formerly modi- 
fied during infancy in the most extraordinary manner, as 
is still the case in many places, and such deformities are 
considered ornamental. For instance, the savages of Co- 
lombia*" deem a much flattened head "an esscatlal point 
of beauty." 

The hair is treated with especial care in various coun- 
tries; it is allowed to grow to full length, so as to reach to 
the ground, or is combed into "a compact frizzled mop, 
which is the Papuan's pride and glory.'" In Northern 
Africa "a man requires a period of from eight to ten years 
to perfect his coilTiire." With other nations the head is 
shaved, and in parts of South America and Africa even 
the eyebrows and eyelashes are eradicated. The natives of 

•"On ihn I'apnim*, W»ll«c«. 'The 
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llii> Upper Nile knot-k out the four front teeth, Mjing ibi 
they ilo not wnsh to rusemblo brutes. FurthiT south, llii 
Uatokas knock out only the two upper incisors, wbieii, a 
lAy'wgstoav *' remarks, givM the (ace a hidi^ous npptramni.'e, 
owing to the prominence of the lower juw; but Ihi'se peopkl 
think the presence of the incisors moat unsightly, ttJid "it 
beholding some Europeans, cried out, " Look at the gnat 
leellit " The chief Sebituani tried in vain l« alt*r thil- 
fashion. In various parts of Africa and iu the Malay Ardii- 

■ipelago the natives file the incisors into points like thueu uf 
1 eaw, or pierce them with holes, into whicli they insert 
■uds. 

As the face with us is chiefly admired for its beouty. w 
prith savages it is the chief seat of mutilation. In all qiuu^ 
B of the world the septum, and more rarely the uings of 
B nose are pierced; rings, sticks, feathers, and other orna- 
ments being inserted into the holes. The ears arw every- 
where pierced and similarly ornamented, and with the 
Botocudos and Len^as of South America the hole is grad- 
ually so much enlarged that the lower edge touches the 
shoulder. In North and South America and in Africa 
either the upper or lower lip is pierced; and with the Boto- 
cudos the hole in the lower lip is so large that a ijisc uf 

-wood, four inches in diameter, is placed in it. Mantegazn 
jives a curious account of the shame felt by a South Ameri- 
ive, and of the ridicule which he excited, when h« 
jold his lembela. — the large coloured ])iece of wood which 
il through the hole. In Central Africa the women 
perforate the lower lip and wear a crystal, which, fijjm the 
movement of the tongue, has "a wriggling motion, inde- 
scribably ludicrous during conversation." The wife of the 
chief of Latooka told Sir S. Baker ** that Lady Baker 
" would be much improved if she would extract her fonr 
front teeth from the lower jaw, and wear the long pointed 
polished crj-atal in her under lip." Further xouth with the 
Makiilolo, the upper lip is perforated, and a large metal ur6 
bamboo ring, called a peUU, is worn in the bote. "TUiB 
caused the lip in one case to project two inches beyond the 
tip of the noae; and when the lady smiled, the contraction 
of the muscles elevated it over the eyea. * Why do the 
women wear these things?' the venemhle chief. Chlnsurdi, 
5 asked.' Evidently surprised at such a stupid quealiim, 
^e replied, ' For beauty! They are the only beautiful things 
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vomen have; men have beards, women liave none, Wliat 
kind of a person would she be without the pelele? She 
would not be a woman at all with a niouth like a man, but 
no Iward,' " *" 

Ilardly any part of the body, which can be unnaturally 
moditied, has esca])ed. The amount of suffering thue caused 
niuat have been estrcme, for many of the operations re- 
quire several years for their coiiiplftion, so that t!ie idea 
of their necessity must be imperative. The motives are 
various; the men paint tbelr bodies to make themselves 
appear terrible in Imttle; certain mutilations are connected 
with religious rites, or thoy mark the age of puberty, or the 
rank of the man, or they serve to distinguish the tribes. 
Amongst savages the same fashions prevail for long peri- 
ods,"" and thus mutilations, from whatever cause first made, 
soon come to be valued as distinctive marks. But self- 
adornment, vanity, and the admiration of others, seem to 
bo the commonest motives. In regard to tattooing, I waa 
told by the missionaries in New Zealand that when they 
tried to persuade some girls to give up the practice, they 
answered, '" We must just have a few lines on our lips; else 
when we grow old we shall be so very ugly." With the 
men of New Zealand, a most capable judge ^' says, "to 
have line tattooed faees was the great ambition of the 
yonng, both to render themselves attractive to the ladies, 
and conspicuous in war." A star tattooed on the forehead 
and a spot on the chin are thought by the women in one 
part of Africa to be irresistible attractions." In moat, but 
not all parts of the world, the men are more ornamented 
than the women, and often in a different manner: some- 
times, though rarely, the women are hardly at all orna- 
mented. As tlio women are made by savages to perform 
the greatest shore of the work, and as they are not allowed 
to eat the best kinds of food, so it accords with the charac- 
tenstic selfishness of man that they should not be allowed 
to obtain, or use the finest ornaments. Lastly, it is a re- 
markable fact, as proved by the foregoing quotations, (bat 
the some fashions in modifying the shape of the bead, in 
omtimenting the hair, in painting, tattooing, in perforating 
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the noBe, lips, or ears, in remoyinp or filinf! Uie tcrtli, A 
n»w [Jrevail. nnd have long provailed, in the most Ai&M 
qimrliTs uf tlii; world. It is estn-im^ly iirifi robs bit- lliAt tlto 
practices, followed hj so many distinct natiuns, sbonJil I 
due to tradition from iinii' euninion smirct;. They iiuiin 
the close similarity of the mind of man, to wha'tevvr nt 
he may belong, just as do the aliiiusl universal ItahiU 
dancing, masqueruding, and making rude pictunw. 

Having made these preliminary remarks on Iho admin 
tion felt by savages for various ornaments, nnd for deformi 
ties most unsightly in our eyes, let lie see how fur Ihi 
are attracted by the appearance of their wnrnen. and 
are their ideas of Iwauty. I have heard it maintained din 
savages are quite indifferent about the beauty of thtd 
women, valuing them solely as slaves; it may thfivfur 
be well to observe that this conclusion does not at all agw 
with the care which the women take in ornamenting them 
selves, or with their vanity. Burchell " gives an tmusiiiil 
account of ii Bush-woman who used as much greuM, rM 
ochre, and shining powder " as would have ruined any b» 
a very rich husbaud." She displayed alsti " much vatiit] 
and too evident a consciousness of her auperiority." Mr. 
Winwood Reade informs me that the negroes of the Wes 
Coast often discuss the beauty of their women. Some 
pctent observers have attributed the fearfully common pr»o 
tice of infanticide partly to tbe desire felt by the wnioMI 
to retain their good looks, '^* In several regions the womei 
wear charms and use love-])hi!lers to gain the affections of 
the men; and Mr. Brown enumerates four plants used fof 
this purpose by the women of North-Westem A 

Hearne," an excellent observer, who lived many ywif 
with the American Indians, says, in siwaking of tho women, 
" Ask a Northern Indian what is beauty, and he will an- 
swer, a broad flat face, small eyes, high pheek-boni«, thrsft 
or four broad black lines across each cheek, a low forehead, 
a large broad cbrn, a clumsy hook nose, a tawny hide, and 
breasts hanging down to the belt." I'allas, who visited tha 
northern parts of the Chinese empire, says, " those n-omcn 
are preferred who have the Mandschi'i form; that ia to say, 
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a broad face, high chtek-bones, vtry broad nosoa, and onor- 
II10U3 cara;"" and Vogt remarks that the obliquity ot tlic 
eye, which is proper to the Chinese and Japanese, ie ex- 
aj^eruled in their pictures for the purpose, as it " suems, 
of exhibiting its beauty, na conlrastKd with tlie eye of the 
red-haired barbarians." It is well known, as Hue repeat- 
edly remarks, that the Chinese of the interior think Euro- 
peans hideous, with their white skins and prominent noaea. 
The nose is far from l>eing too prominent, according to our 
ideas, in the natives of Ceylon; yet " tlte Cliincac in the 
seventh centnry, accustnmod to the flat features of the 
Mongol races, were surprised at the prominent noses of the 
Cingalese; and Thsaog described them aa having ' the beak 
of a bird, with the body of u man.' " 

Finlayson, after minntdy describing the people of 
Cochin China, says that their rounded heads and faces are 
their chief characteristics; and, he adds, "the roundness 
of the whole countenance is more striking in the women, 
who are reckoned beautiful in proportion as they display 
this form of face." The Siamese have small noses with 
divergent nostrils, a wide mouth, rather thick lips, a re- 
markably large face, with verj- high and broad cheek-bones. 
It is, therefore, not wonderful that "beauty, according to our 
notion, is a stranger to them. Yet they consider their own 
females to be much more beautiful than those of Kurope." ■■■* 

It is well known that with many Hottentot woToen the 
posterior part of the body projects in a wonderful manner; 
they are steatopygous; and Sir Andrew Smith is certain 
thai this peculiarity is greatly admired by the men."* He 
once saw a woman who was considered a beauty, and she 
was so immensely developed behind, that when seated on 
level ground she could not rise, and had to push herself 
along until she cnrae to a slope. Some of the women in 
various negro trilws have the same peculiarity; and, ac- 
cording to liurlon, the Somal men " an- said to choose their 
wives by ranging Ihem in a line, and by picking her out 
who projects farthest a Irrgo. Nothing can be more hate- 
ful to a negro than the opposite form."' •" 

V Quoted l>y rrli-liord, ' Phyn. nii>t. •• Idem illualriwimiu viator dlrit 

' orMankinil,' Snl edit. tiI, iV,1F<M, p. niihi pncolticlnriuni vcl tubulam tin- 

' BIB; Voift, 'Le<jlur« 011 Mun.' Eb«. miniB.quwliiobii.lrHmmiiniait.qu'in- 

tnivlat p, \m. On the opinion of daniiwnnagnoimliniiiri alihoniiniliiu 

th« ChiDoM oil Ilia CiaealPHf, E Ten- in litn evnln. Kuno m muUln mt-ot 

ncnlj'Ceylun," |i«9, vol. ii. p. loj, Mmnenl tal«m conlhrmMionetti nilnl- 

•* I'riiilioni, H> tnkcu (Vnin Cniwfurd tni! optaiulRni «a«c. 

and Fiulnj'.Min,' I'hv*. Hist, of Mun- "'Tlie Alllbn)polo«l«I RdtIcw,* 

ki&d.' vol. iv, pp. rai. SSS. November, 1664, p. SIT. For ad^ 
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jrotato-floweTB," We have kpce tliat the ChlneBe diBlike 
our white skin, and that the N. AmerieanB admire " a 
tnwny hide."' In S. Anicrica, the Yuraearas, who inhaiiit 
the wooded, damp Blo[K>e of tlie eaBtern Cordillera, are re- 
marknbty pale-eoloiired, as their name in their own languairu 
oxproKsofi; nevertheless they consider European women an 
very inferior to their own." 

In several of the tribes of North America the hair on 
the head grows to a wonderful length; and Cntlln gives 
n curious proof how mueh this is esteemed, for the chief 
of the Crows was elected to this oifice from having the 
longest hair of any man in the tribi', namely ten feet and 
seven inches. Tlie Ayniaraa and Quicimas of S. Americii, 
likewise have very long hair; and this, aa Mr. D. Forbes 
informs me, is so much valued as a beauty, that cutting it 
oil was the severest punishment which he could inflict on 
them. In both the Northern and Southern halves of the 
continent the natives sometimes increase the apparent 
length of their hair by weaving into it fibrous substances. 
Although the hair on the head is thus cherished, that on 
the face is considered by the North American Indians "as 
very vulgar," and every hair is carefully eradicated. This 
practice prevails throupliont the American continent from 
Vancouver's Island in the north to Tierra del Fuego in the 
south. Wlieu York Minster, a Fuegiau on hoard the 
' Beagle,' was taken hack to his country, the natives told him 
he ought to pull out the few short hairs on his face. They 
also threatened a young missionary, who was left for a time 
with them, to strip him naked, and pluck the hair from his 
face and body, yet he was far from being a hairy man. This 
fashion is carried so far that the Indians of Paraguay eradi- 
cate their eyebrows and eyelashes, saying that they do not 
wish to be like horses." 

It is remarkable that throughout the world the racea 
which are almost completely destitute of a beanl dislike 
hairs on the face and body, and take pains to eradicate 
them. The Kalmucks are beardless, and they are well 
known, like the Americans, to pluck out all straggling hairs; 
and so it is with the Polynesians, some of the Malays, and 

M For tbo .Fnvitii- .nil Couliin-Chi- « ' North American lailinuK,' \>y (}. 

^«H^ Hoe W«iti, ' Ipilrwiuct, to An- Cutlin, ani edit. IMB, vol, i. p. 4M; 

thm|ml<>;y.' Kna, irniwlat vnl. 1. p. vol. il. p. 3E7, On Uio nnMvM of V»o- 

BOB, On the Viiriiciirw,A. J'OrWitnj, eouvert Ittond, mc 8pro«t. 'Senna 

M quetcd In }'ricliiird, 'Dim niB< iiuil StaiJica nf Ssvi^Ri Life,' IHflA. ]■. 
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tlie SiainnHc. Mr. Vi-itcli sUiti's tliai lli. ' 

"all objofteil to imr whiskers, congidorih. 

and told us to cut tlu'iu ulT, uiid hv lil,' 

Tiiu New ZeBlandfru have short, curio 1 : 

fcrraerly phicki-d oul Iht; hairs on Ihe fuLu. 'iliL-> 1 

BuyinE Iliat "there is no womau for a, hairy man: laA* 

wuulu appear that the fai^hion has changed iu New 2(1 

land, purlia|« owing to the presi-'nce of Eiirupcans, and, 

am BKsured lliut beards are uow admired by the ^lunriei.' 

00 the other hand, beardef] rtices admire and great 
■value their beards; uitioiig the Anglo-Saxons every ]«rt 
the liody had a recognised value; "the hiss of the be 
being eetiniated at twenty shilhngs, while the breaking ( 
thigh was lixed at only twelve.""' In the East men 8« 
floleinnly by their beards. We have seen that Chinsi 
the chief of the Makalolo in Africa, thought that bei 
were a great ornament. In the Pacific (he Fijian's Imi 
13 " profuse and bushy, and is his greatest pride; " 
the inliabitants of the adjat.'ent archipelagoes of Tonga a 
Samoa are " beardless, and abhor a rough ehin." 
island alone of the Elliee grouii "the men are hea» 
bearded, and not a little ])roud tlu'reof."" 

We thus gee how widely the different races of tnan d'd 
in their taste for the beautifnl, In every nation aufliciei 
advanced to have made ertigiea of their gods or of tl 
deified rulers, the sculptors no doubt have endeavoured' 
express their highest ideal of beauty and grandeur.'^ Uiw 
this point of view it is well to compare in our mtnd I 
Jupiter or Apollo of the (jrecks with the Egyptian or i 
Syrian statues; and these with the hideous bas-reliefs on t 
ruined buildings of Central America. 

1 have met with very few statements opposed to i 
conclusion. Mr. ffinwood Reade. however, who has 1 
ample opportunities for observation, not only with 
negroes of the West Coast of Africa, but with those of j 
interior who have never flssncialed with Eurnpe-ans. is e 
vineed that their ideas of beauty are on the whole the a 
as ours; and Dr. Rohlfs writes to me to the same efloct ? 

"On (lie Sinrncw, Piiohard, Ibid. « l.iil>h««lc, ' Origin of CiHI 

vol, iv. p. I3t, On the JaipaiicBe, 1<T<\ |>. .'!l'1, 

Vciwh iii'()iudnnani'ChrDDisle.'18flO, •• I>r Rjimanl Dsvis Quote 

6110*. On tbe New Ze«littn1ijni, PfU'linul mul "tlipm for th(M L_ 

nntegMM, 'Viigjii e 8tudl,' 18«7, rcKTini In llm PolynmlMULiB' All( 

p. 5«fl. Cor the other nMiotm men- polos. lIi.vii-».-Aiirtl.l8T0.pp.l» 

tinned, sea TcfcrenoM in Liiwn<[i<«, *> C'li. Cnmiii fiAv ntmitrn MK 

' UoCurce OD Phvaiologr,' &c l&il, eflect iu hi> ' Traits d« I>WMt 
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rt'spett to Bornu and the eotintriea inhabited by the Pullo 
triljes. Mr. Itcaile found that he agreed with the uegrocs 
in their estimation of the beauty of the native girls; and 
tliat their appreciation of tlie beauty uf Eurojxian voinen 
corruHponded with ours. They admire long hair, and use 
artitieial means to malte it ap)>ear nhundaot; ihey aclniirn 
also a beard, though themselves very scantily provided. Mr. 
Heade feels doubtful what kind of nose is most appreciati-d; 
a girl has been heard to eay, " I do uot want to marry him, 
he has got no nose; " and this shows that a very tint nose 
is not admired. We should, however, bear in mind tliat 
the depressed, broad nosee and projecting jaws of the negroes 
of the Weet Coast are exceptional types with the inhabit- 
ants of Africa. Notwithstanding the foregoing statements, 
Mr. Heade admits that negroes " do not like the colour of 
our skin; they look on blue eyes witli aversion, and they 
think our noses too long and our lips too thin." He does 
not think it probable that negroes would ever prefer the 
most beautiful Eurojiean woman, on the mere grounds of 
physical admiration, to a good-looking negress.'* 

The genera! truth of the principle, long ago insisted on 
by Humboldt,'" that man admires and often tries to ex- 
aggerate whatever characters nature may have given him, is 
shown in many ways. The practice of beardless raees ex- 
tirpating every trace of a beard, and often all the hairs on 
the body affords one illustration. The skull has l>een greatly 
modified during ancient and modern times by many na- 
tions; and there can be little doubt that this has been prac- 
tised, especially in N. and S. ,\merica. in order to exaggerate 
some natural and admired peculiarity. Many American 
Indians are known to admire a head so extremely flattened 
as to appear to us idiotic. The natives on the north-western 
coast compress the head into a pointed cone; and it is their 
constant practice to gather the hair into a knot on the top 
of thr head, for the sake, as Dr. Wilson remarks, "of in- 
CTOflfting the apparent elevation of the favourite conoid 

•"The 'Afripan SVelth BooV." vol, muM lynnider m n siipfrior U-'mir*. 

li. IS!*, p)>. l&i, S9i. fi21. The Fiieii;! I Kliniiltl luld thai ■ nimt pi)KTii'iionl 

aiu, M 1 h»vB betD infomiwl liy ■ obMrTer, 1,'upt. Rurwn, hslieve* tlml ■ 

(nlMtoiur;r who line mldw) with woiukd whom «'» cnnnidfr t<i>iiutirul )« 

tttm, consider Eumpcon women w ■rimired ihroiiirlmut ilic ttiirld, ■ .\n. 

cMmiiuly benutirul; lini from what tbropologiol Bivifw,' Mirth, laiU, p. 

««h>v* KOMI nf (h* Judiriiicnt of Ihe 94K. 

Oilier itbnHirii><« "f Ami^rici, 1 cannot " ' Pergonal Namtivfi' Enir. trans- 
hot tfalnk tbat thl> muM Iw i inUtjikv, Int. vol. iv. p. KI8. and eWwIiriti. 
iml— I Indeed the utaumenl rrlVr* to MantoitBizn, in hi* ' Viiu^irl e 81udi,' 
th« hw FuMrlniu who linvc IWod fVir Kirangly inaistB on this ranic piin- 
■DOW time wllh Kuropeans, nuil wlto ciple. 
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form." The inhaljitniits iif Arakhnn admiru a broad, a 
fon-Iiead. anil in ordur to (irodycc it, they fasten t 
lead on the lieads of the new-born chlhlroi." On 
htiiii], "a bnmd, well-rounded occiput is conaidered a gi 
Ijoauty " by the natives of the Fiji ialandB.'" 

As with Ihe skull, bo with the nose; the anctont Hi 
during the age of Attila were accustomed to flatten l 
noscB of tlieir infants with bandages, " tor the sako of i 
aggerating a natural conformation." With the Tahitta 
to be called Um^-mni' Is eonsidercd as an insnit, and th 
comprcBB Ihe noeca and foreheads of their children for I 
Bake of beauty. The sanie holds with the Malays of Sun 
tra, the Uoltcntote, certain Negroes, and the nulivce 
Brazil." The Chinese have by nature unusually em: 
feet;" and it is well-known that the wonaen of (lie upjj 
classes distort their feet to make them still smaller. Last; 
Humboldt thinks that the American Indians prefer eoloi 
ing their bodies with red |iaint in order to exaggerate tht 
natural tint; and until recently European women addi 
to their naturally bright colours by rouge and white ce 
meties; but it may he doubted whether barbarous natioi 
have genei^lly had any such intention in painting 
selves. 

In the fashions of our own dress we see esiactlyi 

same principle and tlie same desire to carry every pofi 
to an extreme; we exhibit, also, the same spirit of emnl 
tion. But the fashions of savages are far more permanei 
than ours; and whenever their bodies are artifieially mod 
fied; this is necessarily the case. The Arab women of tl 
Upper Nile oeeu]>y about three days in dressing their liai 
they never imitate other tribes, "'but simply vie with eae 
other in the superlativeness of their own style.'' Dr. Wi 
son, in speaking of the compressed skulls of various Amor 
can races, adds, "such usages are among the .least erad 
cable, and long survive the shock of revolutions thai chan| 
dynasties and efface more important national pectUiar 

" t)D Ihe Iluna, OodrDQ, ■ De l'£n 
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ties." " The same principltj comes into play in Uic art of 
bre^diug; aud wc cau tlius uudorstaDd, as 1 iinw (.'laewUere 
explained," the wonderful development of the many races 
of animals and plants, whleh have been kept merely fur 
ornament. Fanciers always wish each character to be some- 
what increased; they do not admire a medium standard; 
they certainly do not desire any great and abrupt change in 
the character of their breeds; they admire solely what they 
are accustomed to, but they ardently desire to see each 
characteristic feature a little more developed. 

The senses of man and of the lower uuimals seem to be 
80 constituted that brilUant colours and certain forms, as 
well as harmonious and rhj'thmical sounds, give pleasure 
and are called beautiful; but why this should be so we know 
not. Il is certainly not true that there is in the uilnd of 
man any universal standard of beauty with respect to the 
human body. It is, however, possible tliat certain tastes 
may in the course of time become inlieritod, though there 
is no evidence in favour of this belief; and if so, each race 
would possess its own innate ideal standard of beauty. It 
has been argued ^' that ugliness consists in an approach 
to the structure of the lower animals, and no doubt this is 

f tartly true witli the more civilised nations, in which intel- 
ect is highly appreciated; hut this explanation will hardly 
ajjply to all forms of ugliness. The men of each race prefer 
what they are accustomed to; they cannot endure any great 
ehange; but they like variety, and ailniire each character- 
istic carried to a moderate extreme.'"* Men accustomed to 
a nearly oval face, to straight and regular features, and to 
bright. colours, admire, as we Europeans know, tJiese points 
when strongly developed. On the other hand, men accus- 
tomed to u broad face, with high cheek-ljones, a dcpresseil 
nose, and a black skin, admire these peculiarities when 
strongly marked. No doubt characters of all kinds may 
be too much developed for beauty. Hence a perfect beauty, 
which implies many characters modified in a particular 
manner, will be in every race a prodigy. As the great anato- 
mist Bichat long ago said, if every one were cast in the same 
mould, there would be no such thing as beauty. If all our 
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women were to become as beautiful as- the Venus de' Medi 
we should for a time be charmed; but we should soon wi 
for variety; and as soon as we had obtained variety, ' 
should wish to see certain characters a little exaggerat 
beyond the then existing common standard. 
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CHAPTER XX. 

RECOXDARY SEXUAL GHARACTEBS OF MAX eorUtflued. 

On the ctfects of the continued Relection of women accordinig^ to a diffen 
btandiird of bounty in each race— On the cau»C8 which interlerc with sexi 
Hclectlon in oivili^ed und t^vage nations — Conditions favourable to sexi 
Pc'leotion durinj; priuiovul times — On the manner of action of sexual seh 
tion with niankinil— On tiic women in savajiro tribes having some power 
ehcK^Hc their hurtbunds — Abftenccof haironthe body, and development of t 
beard — Colour of the akin— Summary. 

AVe have seen in tlie last chapter that with all barba 
ous races ornaments, dress, and external ajjpearance aj 
highly valued; and that the men judge of the beauty c 
their women by widelv different standards. We must ne3 
inquire whether tliis preference and the consequent sele< 
tion during many generations of those women, which aj 
pear to the men of each race the most attractive, has altere 
the character eitlier of the females alone, or of both sexei 
With mauuiials the general rule appears to be that charac 
tors of all kinds are inherited equally by the males and fc 
males; we might therefore expect that with mankind an 
characters gained by the females or by the males throug' 
sexual selection would commonly be transferred to the ofl 
spring of both sexes. Tf any change has thus been effectec 
it is almost certain that the different races would be diffei 
cntlv modified, as each has its own standard of beauty. 

With mankind, es])ccially with savages, many cause 
int«'rfcrc with the action of sexual selection as far as th 
hodily frame is concerned. Civilised men are largely at 
tract cd by the mental charms of women, by their wealth 
and osjiecially by their social position; for men rarely niarr 
into a much lower rank. The men who succeed in obtain 
ing the more beautiful women will not have a better chanc 
of leaving a long line of descendants than other men wit] 
])laincr wives, save the few who bequeath their fortune 
according to primogeniture. With respect to the opposit 




Chip. XS. MAN-SEXUAL SELECTION, 



forni of selection, namely, of the more uttractive men by the 
women, although in civilised nations women have free or 
almost free choice, which is not tht case with barbarous 
raci'8, yet their choice is largely influenced by the social 
position and wealtli of the men; and the success of the 
latter in life depends much on their intellectual powers aud 
energy, or on the fruits of those same powers in their fore- 
fathers. No excuse is needed for treating this subject in 
Bome detail; for, as the German philosopher Schopenhauer 
remark^ " the final aim of all love intrigues, be they comic 
or tragic, is really of more importance than all other ends 
in human life. What it all turns upon is nothing less than 
the eomptsition of the next generation, ... It is not the . 
weal or woe of any one individual, hut that of the human 
race to come, which is here at stake," ' 

There is, however, reason to believe that in certain civi- 
lised and semi-civilised nations sexual selection has elTected 
Bomething in modifying the bodily frame of some of the 
members. Many persons are convinced, as it apiieara to 
me with justice, that our aristocracy, including under this 
term all wealthy families in which primogeniture has long 
prevailed, from having chosen during many generations from 
all classes the more beautiful women as their wives, have 
become handsomer, according to the European standard, 
than the middle classes; yet the middle classes are placed 
nnder i-qually favourable conditions of life for the perfect 
development of the body. Cook remarks that tlie superior- 
ity in personal appearance " which is observable in tlie 
erees or nobles in all the other islands (of the Pacific) is 
found in the Sandwich Islands; " but this may be chiefly 
due to their better fowl and manner of life. 

The old traveller Chardin, in describing the rersians, 
says their " blood is now highly refined by frequent inter- 
mixtnrea with the Georgians and Circassians, two nations 
which surpass all the world in personal beauty. There ia 
hardly a man of rank in Persia who is not born of a Georgian 
or Circassian mother." He adds that they inherit their 
beauty, "not from their ancestors, for without the above 
mixture, the men of rank in Persia, who are descendants 
of the Tartars, would be extremely ugly." " Here is n more 
curious case: the prieatesses who attended the temple of 

"SchniiBnliniiPTiin.l Darwinism.' in &c. 1S8S. p. MS), nlin nttritiiiWs Ills 
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Venus Krj-cina at Saii-Oiulianci iii Sicily, wcro au! 
their bottuty out of tliu whole nf (Jrw?L-u; they 
vestal virgins, and (.Juatrffafies," who statue the fore 
fact, eaye ihnt llie imiricn of San-Ciuliana are now- ] 
as Uie most beautiful in the island, and arc sought hy a 
as trioilds. But it h olivioue that the eviduuct 
above cases is doubtful. 

The fiillowing case, though relatinp to Bava^t-s. i« i 
worlh giving from its ciiritisity. Mr. Wiiiwocjd Beadc, 
forms me that the Ji>Uof§, a tribe of uegrws ou the « 
coast of Africa, "are remarknblu for their uniformlj i 
appearand)." A friend of his asked one of theac in 
" How is it tiiat every one whom 1 meet is so fini! lookiiig 
not only your men. but your women? " The JoUof i 
swered, "It is very easily explained: it hits always i 
our eu§tom to pifk out our worst-looking shtves and to 
them." It need hardly be added that witli all savage. L 
male slaves sen'e as concubines, That this negro shuq 
have attributed, whetfier rightly or wrongly, the fine 1 
pcarance of his tribe to the long-eontinned elimination ■ 
tlie ugly women is not so surprising as it may at firet » 
pear; for 1 have elsewhere shewn * that negroes fa 
appreciate the importance of selection in the brevdiiifc 
their domestic animals, and I eonid give from Mr. Se 
additional e%'idence on this head. 

Thg Cames which prevent or check the Adiim of Sex 
Selection v'ilh Savages. — The chief causes are. first, so-csll 
communal marriages or promiscuous intercourse; second 
the consequences of female infanticide; thirdly, early t 
trothals; and lastly, the low estimation in which women n 
held, as mere slaves. These four points must be conaidfil 
in somo detail. 

It is obvious that as long as the pairing of man, oF' 
any other animal, is left to mere chance, with no chol 
exerted by either sex, there can be no sexual selcetio 
no effect will be produced on the olTspring by certain ini 
viduals liaving had an advnnlage over others in their c 
ship. Now it ia asserted that there e\ist at the pres^it d 
tribes which practise wlint Sir .T. Lubhoek hy courtesy ca 
communal marriages; that is, all the men and women 
the tribe are husbands and wives to one anotlicr. 
licentiousness of many savages is no doulit i 
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Viut it. gectns to me that more evidence is requiaitp, bcforo 
we fully admit that their intercourse is in any taso pro- 
iniHTUoua. NevcrtbelesB all tlioee who have most closely 
Btuilied the suhjeet," aiii] whiwe judgment is wurlh much 
more than mine, believe that conimuiml niarriagG (this ex- 
prcRsinn h(;iiig vanonsly guartloO) was tlic original and uni- 
versal form Uiroughunt the world, including therein the 
intermarriage uf brotlierB and Bisters, The late Sir A. 
Smith, who had travelled widely in S. Africa, and knew 
much atiout tlie habits of savages there and elsewhere, es- 
|>resscHl to me the strongest opinion that no race exists in 
which woman is considered aa the property of the com- 
munity. I iK'Jicve that his jiiil}^ient was largely delur- 
mincd by what is implied by the term marriage. Through- 
out the following discussion I nse the term in the same 
Benae as when nflturalists apeak of animals as monogamous, 
meaning thereby tlint the male is accepted by or chooses 
B single female, and lives with her either during the breod- 
ing-season or for the whole year, keeping possession of her 
by the law of might; or. as when they speak of a polygamous 
Epeeies, meaning that the male lives with several females. 
This kind of marriage is all that concenia us here, as it 
sufiices for the work of sexual seleetion. But I know that 
some of the writers alxivc referred to imply by the term 
marriage a recognised right protected by the trilw. 

The indirect eiidence in favour of the belief of the 
former prevalence of communal marriages is strong, and 
rests chiefly on the terms of relationship which are em- 
ployed between the memlier^ of the same tribe, implying 
B connection with the tribe, and not with either parent. 
But the subject is too large and complex for even an ab- 
etract to be here given, and I will confine myself to a few 
remarks. It is evident in the case of such marriages, or 
where the marriage tie is very loose, that the relationship 
of the child to its father cannot be known. But it seems 
nlmost incredible that the relationship of the child to its 
mother should ever Iw completely ignored, especially aa 

• Sir J, Lulilm^k. ' Tho Driein nf II. Mnrtniv in hi* inti-nsBttnu mcirKilr i 

riviUMlioii," 1*7", 'li»p. iii. »p«i»lly on the clsmlflpalory n^ntoui of wlf 

ep, 60-itT. Ktr. ]i('I.«niuin, in hin ex- tlomhip (' Proo. AmeriMn Acad, ( 

viiiFl)' rnluvLle vrork nn ' Primitive Scicnow,' vol. fit. Feb. I^ns, p, V 

Uarriaiic.' IdKB. p, m, iprokii nt tliu i<<iiii>1u<le»t1iBt pnlveamyMidallfii 

ii>iionafthaHX»>'mthf!niTllK>tti'T«.<> nf mnrrii?-- iltirinir primcviil li — 

. M looM, IrniMiiory, nnd in wimc 1. - kit" i— iTiiiiilly unknown. Ii R{ipiwna 

ffrMpnmlMiww.'' Mr.M'Lenniiii^iiil ■■<'■•■■. iVmi sir .T. Lubhwk'n »nrk, 

.8I» J. Lnbbook Mvb wUwu.a ..,,,.1. ii,.,i r.... l.-rn likowi.o holkra that 

i,wiMMio»onAeMtniii«Uwiili""-". - .■■■. <n^.^ luitrcoptw origiullf ^Nt- 

Qfuvigtnn thapcDMnt tlmg. Mr. L. vulK'd. 
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the women in motit savage tribca nuiw their iur«iiU 1 
long time. Accordingly, in many cases the lines of dea 
iirK tracL-d through tin- mother utone, to the excludjnn »l 
father, liut in other casee the terniB (■m;i)i>yL-d c.\pi«i 
connoL'tiiJU willi tlie tribe alone, to the exclueion even 
the mother. Il geems poseible that the coiiuei-tion belWM 
the reluteii niemburs of the same barbarous tribe, expos 
to aJI sorts of daiiper, might be bo much more importu 
owing to the neetl of iriutual proleclion and aid. than that h 
Iween the mothiT and her child, as to lead to the sole uaei 
terms expressive of the former relationshipe: but Mr. ]|m 
gan is convinced that this view is by uo means sufScienL 

The terms of relationship used in differeot parts of I" 
world may be divided, according to tiie author just q» " 
into two great clasHcs, the classi lieatory and deecripliTfy 
the latter being employed by us. It is the clae«iJicatQ 
system which m strongly leads to the belief thai c 
munat and other estremcly loose forms of marriage i 
originally universal. But as far as I can sec. there it 
neceasity on this ground for believing in absolutely \ 
miscuous intercourse; and 1 am glad to find that thifl is S 
J. Lubbock's view. Men and women, like many «f (' 
lower animals, might formerly have entered into stri 
though temporary unions for each birlh, and in this t 
nearly as much confusion would have arisen in the terms 
relationship as in the ease of promiscuous intercourse, 
far as sexual selection is concerned, all that is required i 
that choice should be exerted l>efore the parents unite, an 
it signifies little whether the unions last for life or only fa 
a season. 

Besides the evidence derived from the terms of ] 
tionship, other lines of reasoning indicate the former widi 
prevalence of communal marriage. Sir J, T.uhliock M^ 
counts* for the strange and widely-extended habit of eX; 
ogamy — that i», Ibe men of one tribe taking wives from M 
distinct tribe, — by communism having been the origin 
form of intercourse; so that a man never obtained a wi 
for himself unless ho captured her from a neighbouril 
and hostile tribe, and then she would naturally have beetn 
hia sole and valuable property. Tliui- the practice of capt 
ing wives might have arisen: and from the honour so ^i 
it might ultimately have become the universal habit. / 
cording to Sir J. Lubbock," we can also thus understa 
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" the necessity of expiation for marriage tia an infringement 
of tribal rites, since, according to old ideas, a man had no 
right to appropriate to himgelf that wliicli liolonged to the 
whole tribe," Sir J. Lubbock further gives a curious body 
of facts shewing thnt in old times high honour was bestowed 
on women who were utterly licentious; and this, as he ex- 
plains, is intelligible, if we admit that promiscuous inter- 
course was the aboriginal, and therefore long revered custom 
of the tribe.' 

Although the manner of development of the marriage- 
tie is an obscure subject, as we may infer from the di- 
vergent opinions on several points between the three authors 
who have studied it most closely, namely, Mr. Morgan, Mr. 
M'Lennan, and Sir J. Lubbock, yet from tlie foregoing and 
several other lines of evidence it Beems probable ' that the 
habit of marriage, in any strict sense of the word, has been 
gradually developed; and that almost promiscuous or very 
loose intercourse was once extremely common tliroughout 
the world. Nevertheless, from the strength of the feeling 
of jealousy all through the animal kingdom, as well as from 
the analogy of the lower animals, more particularly of those 
which come nearest to man, I cannot believe that absolutely 
promiscuous intercourse ]>re¥ailed in times past, shortly 
before man attained to liis present rank in the zoological 
scale. Man, as I have attempted to shew, is certainly de- 
scended from some ape-like creature. With the existing 
Quadrumana. as far as their habits are known, the males of 
Bome species are monogamous, but live during only a part 
of the year with the females: of this the orang seems to 
afford an instance. Several kinds, for example some of the 
Indian and American monkeys, are strictly monogamous, 
and associate all the year round with their wives, Others 
are polygamous, for example the gorilla a'nd several Ameri- 
can species, and each family lives separate. Even when 
this occurs, the families inhabiting the same district are 
prol>ably somewhat social; the chimpanzee, for instance, 
is occasionally met with in large hands. Again, other spe- 
cies are polygamous, but several males, each with liis own 
females, live associated in a body, as with several species of 

• 'Origin of CiiUiwition,' 1870, p. M. 1§74, p. H»T)«i"sitnt liievlcwsholil hj 

in tlia MTcnl wnrka nlmvn i^udloJ, theaetlimwriti-ni mi Uifi rnmiarprvv- 
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balloons,* We may indeed toncludo from what vu tcno 
iiT UiL' jVnUiUHy of dl male- i|uadrui«dB, nrmci), as wiuiy i 
them am, with s|>cL'ial U'[>ii|)uns for liuUlitif; with their riii' 
that liroiiiiscuoiia iiilfrcourso iu a Btnte fif natiiro is cxtremii 
improlmble. Tfii- iiairiii)? niny not iiist for life, but onl 
for each birth; yet if the males which are the strongi-st nc 
bcjtt able to defiiid or otherwise assist their fctiialmi 
young, were to scWvt the more attractive females, this m 
euftke for sexual selection. 

Therefore, looking far enough back in thi- etrvnm ( 
time, and judging from the social habits of man as he 
exists, the most probable view is that h« aboriginally Hve 
in small comniunilifs, each with a Biii{,'le wifo, or if powi 
ful with several, whom he jealously guarded a.gaiuet i 
other men. Or he may not have been a social animal, am 
yet have lived with several wives, like the gorilla; for a" 
the natives "agree that but one adult male is seen in i 
band; when the young male grows uji, a contest takee plft 
for mastery, and the strongest, by killing and driving oil 
tbe others, establishes himself as the head of the a 
munity." '" The younger males, lieiiig thus expelled i 
wandering about, would, when at last successful in finding 
a partner, prevent too close interbreeding within the limits 
of the same family. 

Although savages are now cxtreniely licentious, an4 
although communal marriages may formerly have largi*l| 
prevailed, yet many tril>oH practise some form of niArriage^ 
but of a far more lax nature than tliat of civilised natiottB. 
Polygamy, as just stated, is almost universally followed t, 
the leading men in every tribe. Nevertheless there art 
tribes, standing almost at tbe bottom of the scale, wliidir 
are strictly monogamous. This is the case with the Vod- 
dahs of Ceylon: they have a saying, according to Sir .T. 
Tjubbock," "that death alone can separate husband and 
wife." An intelligent Kandyan chief, of course a polyga- 
mist, "was perfectly scandalised at the utter barbarism al 
living with only one wife, and never parting until sepa- 
rated by death." Tt was, he said, "just like tbe Wandorno 
monkeys," Whether savages who now enter into some fonn' 
of marriage, either polygamous or monogamous, have re- 

•Brahm (' Illurt. Theirloben,' B. i. hnitra,' vol Hi. p. 7«) on Ainoria 

11. 7T} aityn (yncfpialui' Kanutdiyai nionnpurinDB ■pmicK. Otiier nA 

ivea in irnuit tmnp« cnutnininir twii^n KniHw iiiii;hl bn kditmi 
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Bpcciu, nnd Owen (' Anat. ct VorM- >■ ' I'nhialorio Tiniw,' tUB, Pl 4M 
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tninpd this habit from primeval timos, or whether they 
have returned to some form of marriajje, after passiDg 
through a stage of promiscuous intercourse, I will not pre- 
tend to conjecture. 

Infanticide. — This pmctiec is now very eomnion through- 
out till? world, and there is reason to believe that it jtre- 
vailed much more extensively during fonner times." Bar- 
barians find it difficult to support themselves and their 
children, and it is a simple plan to kill their infants. In 
South America some trities, according to Azara, formerly 
destroyed so many infants of both sexes that they were on 
the point of extinction. In the Polynesian Islands women 
have been known lo kill from four or five, to even ten of 
their children; and Ellis could not find a single woman 
who had not killod at least one. In a village nn the eastern 
frontier of India t'olonel MaeCuUoch found not a single 
female child. 'Wlierever infanticide " prevails the struggle 
for existence will be in so far less severe, and all the mcm- 
IrerB of the tribe will have an almost equally good chance 
of rearing their few sur\-iiing children. In most gases a 
larger number of female than of male infants are destroyed, 
for it is obvious that the latter are of more value to the 
tribe, as they will, when grown up, aid in defending it, 
and can support themselves. But the trouble experienced 
by the women in rearing children, their consequent loss of 
beauty, the higher estimation set on them when few, and 
their liappier fate, are aEsigned by tlie women themBelves, 
ond by various observers, as additional motives for in- 
fanticide. 

Wlien, owing to female infanticide, the women of a 
tribe wero few, the habit of capturing wives from neigh- 
bouring tribes would naturally arise. Sir J. Lubbock, how- 
ever, aa we have seen, attributes the practice in chief part 
to the former existence of communal marriage, and to 
the men having consequently captured women from other 
tribes to hold as their sole property. Additional causes 
might be assigned, such as the communities being very 
email, in which case, marriageable women would often be 

"Mr. M'Lonnnn, 'Primili»o Mw- 
rt*ge.' 18«5, Sti- mpwiiilly on exoa»- 
my and itifiinliddp, pr>. 150, 188. IBfi. 

"Dr. Ocrlnna (• L'cdcr dm Au»- 
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ili'litieiit. Iliat tho habit was most extonsivelj- prartal 
during former titiios, i^ven hy the ant^cMiT^ of civi" ' 
nations', is ck'aily sht'im liy tlio preservation of iimnv c 
ous cust.i.iiiiE aiii-l (.'lircrniiiiii^, of wbicli Mt. il'Livnttuii h 
given an interesting accouut. In our own n 
" betit mail " seems origina]ly to have been tiiv chief aht 
of the bridegroom in the act of i-ajiture. Now as loni 
nipn habitually |irocured their wives through violence i 
crafl, they would have been glad to seiKc on any womi 
and would not have selected the more attraetivi; < 
BH soon as the practice of proeuriug ^t'ives from a diettol 
tribe was effected through barter, as now occutb in n 
places, the more attrnetive women would generally ] 
been purehnaed. The incessant crossing, however, betwa 
tribe and tribe, which necessarily follows from any fo 
of this habit, would tend to keep all the people inhabiC 
the same country nearly uniform in chiiracfer; and ' 
would interfere with the power of sexual selection in 
ferentiating tlie tribes. 

The scarcity of women, consequent on female infai 
cido, leads, also, to another praetice, that of polyandry. { 
common in several parts of the world, and which furmei 
as Mr. M'Lennau believes, prevailed almost univere 
but this latter conclusion is doubted by Mr. Morgan i 
Sir J. Lubbock." Whenever two or more men are « 
peiled to marry one woman, it is certain that all the won 
of the tribe will get married, and there will be no selecfii 
by the men of the more attractive women. I!ul under th< 
circumstances the women no doubt will have tlie power 
choice, and will prefer the more attractive men. AJsara, i 
instance, describes how carefully a Guana woman bargai 
for all sorts of privileges, before accepting some one 
more husbands; and the men in consequence take onusi 
care of tJieir personal appearance. So amongst the Titi* 
of India, who practise polyandry, the girls can accept 
refuse any man." A very ugly man in tliese citaes woi 
perhaps altogether fail in getting a wife, or get one 1 
in life; but the handsomer men, although more 8U« 
in obtaining wives, would not, as far as we can see. I 
more olTspring to inherit their beauty than the lese 1 
8ome husbands of the same women. 

" ' PrimilivB Marri»«o,' n. 20B ; Bir " Auni. ' Vova^w,' Ac Imu. iL 

J. Lnhbock, ' Ori(finof Civilimtioo,' p. B*-BS, Celonol Marebnll - Amoiunt 

100. SeeilnoMr. Morfren, loc.elt,, on Todaa,' p. 81 a. 
the formar prevalonoo of polyuidrf . 
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Early BcCrolhah and Slavery of Women. — With many 
savages it is the cuatom to betroth tlio feniulcH whilst mure 
infants; aud this would effectually prevent preforunt^o beiug 
exerted on either eide according to personal appearance. 
But it would not prevent the more attractive women from 
being aflenvarda Btoleu or taken by force from their hus- 
Ivmds by the more powerful men; and this often happens 
in Auslnilia, America, and elsewhere. The same conse-. 
quencee with roferunce to sexual sok-ction would to a cer- 
tain extent follow, tvhen women are valued almost solely 
as slaves or beasts of burden, as is the case wllh many sav- 
ages. The men, however, at all times would prefer the 
handsomest slaves according to their standard of beauty. 

We thus see that several customs prevail with savnges 
which must greatly interfere with, or ct)mpletely stop, the 
action of sexual selection. On the other hand, the condi- 
tions of life to which savages are eiposed, and some of their 
habits, are favourable to natural selection; and this conies 
into play at the same time with sexual selection. Savages 
are kiiowu to suffer severely from recurrent famines; they 
do not increase their food by artificial means; they rarely 
refrain from marriage,'* and generally marry whilst young. 
t;ons<?quently they must Iw subjected to occasional hard 
fitrugglca for existence, and the favoured individuals will 
atone survive. 

At a verj- early jwriod, before man attained to his pi-es- 
tnt rank in the scale, many of his conditions would lie 
different from what now obtains amongst savages. Judg- 
ing from the analogy of the lower animals, he would then 
either live wilh a single female, or lie a polygamist. The 
most powerful and able males would succeed best in obtain- 
ing attractive females. They would also succeed best in 
the general struggle for life, and in defending their females, 
as well as their offspring, from enemies of all kinds. At this 
early period the nncestors of man would not be sufiiciently 
advanced in intellect to look forward to distant contin- 
gencipB; they would not foresee that the rearing of all 
their childn'n, psperiully their female children, would make 
the straggle for life severer for the tribe. They would be 
governed more liy their instincts and less by their reason 
than ore savages at the present day. They would not at 
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tliut perioil have [lartinlty lost one of the stronfTfirt o( 
iuetincts. commim to all the lower aninuiU, niimtJv, I 
Inve of l.lifir joiiri^ ulTspriEi^;; and funst'ijiioiit ly tficy wi>i 
not have pructisai fi^tuale mfanlicide. Wwhivii wuuld i 
L»vc b(.'L'u thus render<^il ec'urce. and jiolyaudry would t 
have been practised; for hardly any other cauw. except I 
Bcarcily of women seeniH Buffident to break cluwu the naj 
ral and widely prevalent feeling of jealousy, and the dew 
of faeb male to possess a female fi>r liimsflf. Pulyand 
would be a natural stopping-stone to coniiuiiniil in&rrii^ 
or almost promiscuous interoourse; tJiou^b tlie hcst autJu<i 
tics believe that this latter habit preceded polyandry. Tu 
ing primordial limes there would be no early betrothal 
for this implies foresight. Nor would women bv valiii 
merely as useful slaves or beasts of burthen. Botli scie 
it the females as well as the males were permitted lo cue 
any choice, would choose tbuir partners not for nieoti 
ohanns, or properly, or social position, biit ahnost sulci 
from external appearance. All the adults would marry a 

Efdr, and all the offspring, as far as that was possible, wouli 
e reared; so that the struggle for existence wuuld be p 
odically excessively severe. Thus during these times 
the conditions for sexual selection would have been m 
favourable than at a later period, when man had advon 
in his intellectual powers but had retrograded in his 
slincts. Therefore, whatever influence sexual selection ml 
have had in producing the differences bet«-eeil tbe rao 
of man, and between man and the higher Quadrumana, thi 
influence would have been more powerful at a remote perio 
than at the present day, though probably not yet wholl 
lost. 

The Manner of Adion of Sexual Seteclioii with Mat 
hind. — With primeval man under the favourable conditioi 
just stated, and with those savages who at the pruHont Lin 
enter into any marriage tie, sexual selection has probaU 
acted in the following manner, subject to greater or le 
interference from female infanticide, early betrothals, & 
The strongest and most vigorous men — those who coul 
best defend and hunt for their families, who were jm 
vidcd with tiio best weapons and posaeEsed the most proj 
erty, such as a large number of dogs or other animnls,-' 
would succeed in rearing a greater average number of ol 
spring than the weaker and poorer memhcrs of the aa. 
tribes. There can, also, be no doubt Uiat such men woi 
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generally be able to select the more attractiTe women. At 
present the ebiefa of nearly every tribe throughout the 
world guccecO in obtaining more than one wife. 1 hear 
from Mr, ManteU that, until recently, ahnoBt even,' girl in 
New Zealand who was pretty, or promised to be pretty, waa 
Idpu to sonje chief. With the Kafirs, as Mr. C. Haniilton 
slates,'^ " the chiefs generally have the pick of the women 
for many miles round, and are most perscverinf; in estab- 
lishing or confirming their privilege." We have seen that 
each race has its own style of beauty, and we know that it 
is natural to man to admire each characteristic point in his 
doincBtie animals, dress, ornaments, and personal uppeur- 
ajice, when carried a little beyond the average. If then the 
several foregoing propositions be admitted, and I cannot 
see that they are doubtful, it would be an inexplicable cir- 
cumstance ii the selection of the more attractive women 
by the more powerful men of each tribe, who would rear 
on an average a greater number of children, did not after 
the lapse of many generationa somewhat modify the char- 
acter of the tribe. 

When a foreign breed of our domestic animals is intro- 
duced inio a new counlrj-, or when a native breed is long 
and carefully attended to, either for use or ornament, it is 
found after several generations to have undergone a greater 
or less amount of change whenever the means of comparison 
exist. This follows from unconscious selection during a 
long series of generations — that is, the preservation of the 
most approved individuals — without any wish or expectation 
of ancfi a result on the part of the breeder. So again, if 
during many years two careful l>reetlerB rear animals of the 
seme family, and do not compare them together or with 
ft common standard, the animals are found to have become, 
to the surprise uf thoir owners, slightly different." Each 
breeder has impressed, as Von Nathusius well expresses it, 
the character of his own tnind^his own taste and judgment . 
— jin his animals. What reason, then, can be assigned why 
similar results should not follow from the long-continued 
Bchwtion of the most admired women by those men of each 
tribe who wei-e able to rear the greatest number of children? 
This would l>e unconscious selection, for an effect would be 
produced, independently of any wish or expectation on the 
part of the men who preferred certain women to others. 

Let UB suppose the members of a tribe, practising some 
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, of marrtagp, Id epromi nvc-r an utnn'cupiod oontinent, 
would soon Eplit up into distinirt hunk's, se|>aroti^ fmo 
other by various iMirriLTS and still morr rffefliiallv hj 
ini-i'f*niil wars Iwlwei'ii all barbarous nalitnis. Tbe 
ilee would thus bo eipijawl to sligiitly difTcrt-nt comli- 
is and habits of life, aiid would sootier or lat&r c-oiiie to 
some small degree. As soon as this occiirrcd. each 
ilntetl tribe woiihi form for ilself a slightly different staml- 
ard of beauty; '" ami then unconscioiiB selection would coine 
into aetion through the moR- jiowerEiil and k«ding' men pre- 
ferring pertain women to others. Thus the diirt-reni-es lay 
^' the tribes, at first vwrj- slight, would gmdtially ami 
itably be more or leas iiicreaeod. 

nth animals in a state of nature, many diaracliiM 
proper to the males, such as gize. strength, spoi-ini weapons, 
courage and pugnacity, have been aecguired througli the law 
of liattle. The semi-human progenitors of man, like tbcir 
allies the Qiiadrumana, will almost certainly have been thiu 
modified: and, as eavages still fight for the possiitsion uf 
their women, a similar process of selection tius probably 
gone on in a greater or less degree to the present day. Oth<T 
characters proper to the males of the lower animals, such 
as bright colours and various ornament^ have be*ni ac- 
quired by the more attractive males having Ijeen pr<»ferfed 
by the females. There are, however, exeeplioiiul cases In 
which the males are the selectors, instead of having Ixwn 
the selected. We recognise such cases by the females bein^t 
more highly ornamented than the males. — their oroamental 
characters having been transmitted exclusively or chiefly 
to their female offspring. One such case has been descril>ed 
in the order to which man belongs, that of the ^Itbeetu 
monkey. 

Man is more powerful in body and mind than woman. 
, and in the savage state he keeps her in a far more abject 
stale of bondage than does the male of any other aniinsl; 
therefore it is not surprising that he should have gained 
the power of selection. Women are everywhere conscious of 
the value of their own beauty; and when they have the 
means, they take more delight in decorating themselves 
with all sorts of ornaments than do men. Tliey borrow 

'• An Ingonioim writar •gUL-n. fniiii ■ ij the nnine Aian ihrougliout Europ*! 
coinpiiriBun of the pictures ufRaplinel, nee tlie ' l.ivua of Ils;>lu uid Uozut,' 
Jlubvn*, iind moilcni French urtisui, 1>yBornWlottitr«ri«a M■B«JlI^}.E^f- 
Ul■t theidenofboiiulyiBiiot abwlule- lUh truulnl. p. STa. 
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the phimeB of male birds, with which nature has decked 
tliiB sex, in order to charm tJi« females. As women have 
long bt-en selected for beauty, it is not surprising that 
Bome nf their auccessivD variations should have been trans- 
mitted exclusively to the same sex; consequently that they 
should have transmittod beauty iu a somewhat higher de- 
gree to their female than to their male offspring, and thus 
have liecome more beautiful, according to general opinion, 
than men. Women, however, certainly transmit moat of 
their characters, including some beauty, to their offspring 
of both sexes; so that the continued preference by the men 
of each race for the more attractive women, according to 
their standard of taete, will have tended to modify in the 
same manner all the individuals of both sexes belonging to 
the race. 

With respect to the other form of se.xual selection 
(which with the lower animals is much the more common), 
namely, when the females are the selectors, and accept only 
those males which excite or charm tiiem most, we have rea- 
son to twlieve that it formerly acted on our progenitora. 
Alan in all probability owes his heard, and perhB|)s some 
other characters, to inheritance from an ancient progenitor 
who thus gained his ornaments. Bui this form of aelec- 
tion may have occasionally acted during later times; for in 
utterly barlrarous tribes the women have more power in 
choosing, rejecting, and tempting their lovers, or of after- 
wards changing their liusliands. than might have been ex- 
pected. As this is a point of some importance, I will give 
in detail such evidence as I have been able to collect. 

Hcame describos how a woman in one of the trilws of 
Arctic America repeatedly ran away from her husband and 
joined her lover; and with the Charnins of S. America, 
according to Azara, divorce is quite optional. Amongst the 
Ahipones.a man on choosing a wife bargains with the parents 
about the price. But "it frequently happens thai the girl 
rescinds what has been agreed upon between the parents 
and the bridegroom, obstinately rejecting the very mention 
of niarringe." She often runs away, hides herself, and 
thus eludi'S the bridegroom. Captain Musters who lived 
with the Pfllagonians, says that their marriages are always 
Bettletl by inciinalion; "if the parents make a match con- 
trary to the daughter's will, she refuses and is never com- 
pelled to comply." In Tierra del Fuego a young man first 
obtains the consent of the parents by doing them some serV' 
ice, and then he attempts to carry ofT the girl; " but if aha 
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ia onwilliDg, slif hides herself iu t!i« vioniis until 
niirer ia heartily tiwd of looking (or her. nud gives up ihc 
pursuit: hul this sddom hapweus." In ihc Fiji IiiUu(& lliii 
man seizes on the woman whom he wisJies (or hia rife bj 
actual or preteuded force; but " on reaching tiie liume of 
her abductor, should she not approve of thu match, she nins 
to Bome one who can protect hi'r; if. however, she is E<Ui»- 
fied, the matter is settled fortliwilh," Willi tho KaltDUcla 
tlicre is a regular race between the bride and bridegroom. 
the former having a fair start; and Clarke '"was assured 
that no inslance occurs of a girl being caught, unless she 
has a partiality to the pureuer." Amongst the wild tribes 
of the Malay Archipelago there is also a racing match; and 
it apjieare from M. Bourien's account, as Sir J. Lubbock 
remarks, that "the race, 'is not to the swift, nor the battle 
to the strong,' hut to the young man who has the good for- 
tune to please his intended bride." A similar custom, with 
the same result, prevailc with the Koraks of Norlli-Euslern 
Asia. 

Turning to Africa; tlie Kafirs buy their wives, and girb 
are severely beaten by their fathers if they will not accept 
a chosen liusband; but it is manifest from many facts given 
hy the llev. Mr. Shooter, that they have considerable power 
of choice. Thus verj- ugly, though rich men, have beea 
known to fail in getting wives. The girls, before consent- 
ing to be betrothed, compel the men to shew themselves 
off first in front and then behind, and " exhibit their paces." 
They have been known lo propose to a man, and they not 
rarely run away with a favoured lover. So again, Mr. Ijeslie^ 
who was intimately acquainted with the Kafirs, saye, "it 
is a mistake to imagine that a girl is sold by her father in 
the same manner, and with the same authority, with which 
he would dispose of a cow." Amongst the degraded Buslt- 
nien of S. Africa, " when a girl has grown up to woman- 
hood without having been betrothed, which, howei'er, dtxis 
not often happen, lier lover must gain lier approbation, aa 
well as that of the parents." ^^ Mr. Winwood Reade made 
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inquiries for me wiHi r«i[)ect to the negroes of Western 
Africa, and he IrifurinE mv that " the women, at least among 
tJie more intelligent Pagaji tribes, have no diHic-ulty in get- 
ting the husbands whom they may desire, although it is 
considered unwomanly to a^k a man to marry them. They 
are quite capable of falling In love, and of forming tender, 
passionate, and faithful attachments." Additional cases 
could be given. 

We thus see that with savages the women are not in 
quite 60 abject a state in relation to marriage as has often 
been supposed. They can tempt the men whom they pre- 
fer, and can sometimes reject those whom they dislike, 
either before or afler marriage. Preference on the part 
of the women, steadily acting in any one direction, would 
ultimately affect the character of the tribe; for the women 
would generally choose not merely the handsomest men, 
according to their standard of taste, but those who were 
at the same time best able to defend and support them. 
Such well-endowed pairs would commonly rear a larger num- 
ber of olfspring than the less favoured. The same result 
would uhviimsly follow in a still more marked manner if 
there was selection on both sides; that is, if the more at- 
tractive, and at the same time more poworfid men were 
to prefer, and were preferred by, the more attractive women. 
And this double form of selection seems actually to have 
occurred, especially during the earlier periods of our long 
history. 

We will now examine a little more closely some of the 
characters which distinguished the several races of man 
from one another and from the lower animals, namely, the 
greater or less deficiency of hair on the body, and the colour 
of the skin. We need say nothing about the great diversity 
in the shape of the features and of the skull between the 
different races, as we have seen in the last chapter how dif- 
ferent is the standard of beauty in these respects. These 
characters will therefore probablyhave been acted on through 
8e:(ual selection; but we have no means of judging whether 
they have been acted on chiefly from the male or female 
side. The musical facnlliea of man have likewise been al- 
ready discussed. 

Abgf-nff of Hair on the Bndi/, ami iln Dfeetufiment on the 
Fact auil Umil. — From the presence of (be woolly hnir ot 
lanugo on the human fa>tus, and of mdiraentary hair s acat- 
terod over the body during maturity, we may 
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Bibly witii the Aiiios, who Inlmbit. Ihi; nurtbem islsiuk i 
the JajMin iirchipelaKO- Uul Ihc Iuwb nf iiitt4>rilAnn! «ie i 
coiii])lcx thiit we laji si;ldi)m uiiileretauii their action. U t1 
greater hairiness of eerttiin ra<,'e« bo the result ot reTemi-m 
unehockH hv any fonn ot selection, its extnL-mc vsriabilitj; 
oven within the liniits uf the eumu race, ceases to be 
Bhle." 

With respect to the beard In mail, if we turn io 
best guide, the Quadruniana. we find beanU equaliv 
veloped in both sexes of many s[»eeies, but in sotiic, ettlur 
confined to the niutcE, or more developed in thcin than iB 
the femnies. From this fact and from tho curious arrange^ 
ment. ae well as the bright colours of the Imir about tb* 
heads of many monkeys, it is highly proluible. aa befai« 
explained, tliat the males first acquired tlieir beanls through- 
BL'Xual selection as an ornament, triin^oiiiiitij,' thi 
cases, e<]ually or nearly so, to their olTf^jirinfj of Imlh seie& 
We know from EBchritht" that with irimikind the femala. 
as well as the male ftotus is furnished with niucb hair 
the face, especially round the month; and tlii« indicates thai' 
we arc descended from progenitors of whom both sexos wctb' 
Iwarded. It appears therefore at first sight proliable that 
man has retained his beard from a very early period. whiM 
woman lost her Ijcard at the same time that her body became 
almost completely divested of hair. Even the colour of 
our beards seems to have been inherited from an ajre-likti 
progenitor; for when there is any difference in tint betwceB 
the hair of the head and the beard, the latter is lighter 
coloured in all monkeys and in man. Tn those QuadrunianA 
in which the male has a larjrer benrd than that of the 
female, it is fully developed only at maturity, just us with 
mankind: and it is possible that only the later stagee of 
development have been retained by man. In opposition 
to this view of the retention of the beard from an early, 
period ia the fact of ita great variability in diilerent races, 

pntD lilRchK and Tnulittmn were in- tx tbD aliovc DXpluintion nf tlw loM iC 
eluded in tliDsbDvuDniiniorMiaD; and iivii in mankind tbruutrli sexual aaUo-j 
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and even within the same race; for this indicates reversion, 
— long lost characters being very apt to vary on re-appear- 
ance. 

Nar must we overlook the part which sexual selection 
may have ])layed in Inter times; for we know that with sav- 
ages the men of the heardless races take infinite paina in 
eradicating every hair from their faces as something odious, 
whilst the men of the bearded races feel the greatest pride 
in their beards. The women, no doubt, participate in these 
feelings, and if so sexual selection can hardly have failed 
to have effected something in the course of later times. It 
is also possible that tlie long-continued habit of eradicating 
the hair may have produced an inherited effect, Dr. Brown- 
Sequard has shewn that if certain animals are operated on 
in a particular manner, their offspring are affected. Fur- 
ther evidence could be given of the inheritance of the effects 
of mutilations; but a fact lately ascertained by Mr. Salvin " 
has a more direct bearing on the present question; for he 
has shewn that the motmota, which are known habitually 
to bite off the barbs of the two central tail-feathers, have 
the harlis of these feathers naturally somewhat reduced." 
Nevertheless, with mankind the habit of eradicating the 
beard and the hairs on the body would probably not have 
arisen until these had already become by some means re- 
duced. 

It is difficult to form any judgment as to how the hair 
on the head became developed to its present great length 
in many races. Kschricht °* states that in the human ftetus 
the hair on the face during the fifth month is longer than 
that on the head; and this indicates that our semi-human 
progenitors were not furnished with long tresses, which 
mnst therefore have been a late acquisition. This is Uke- 
wiso indicated by the extraordinary difference in the length 
of the hair in the different races; in the negro the hair 
forms a mere ciirly mat; with us it is of great length, and 
with the American naflves it not rarely reaches to the 
ground. Some species of Seranopithecus have their heads 
covered with moderately long hair, and this probably serves 
as an ornament and was acquired throupli sexual selection. 
The aame view may perhaps l>e extended to mankind, for 
we know that long tresses are now and were fonnerly much 

■■ On tbe U11-n?nlhFra of Mumotus, giitsliiyl ethnnlo^ lrU, atnoiiint othen 

' Pnc Zoolog. Soo..' I87S, p. *2B. M. lione of Urnwn. bolieve Ihal arti- 
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admired, hb in«y lie obaervtH] in tht' wurki^ of olnicKt 
])OL't; St. I'aiil says. " if a wumau have lon^ hair, it is 
glory to licr; " ami we have si'on that in North Amerji 
a chief was elected solely from the length of hia hair. 

Cohitr i.f Ihf SHn.— The host kind r.f evidence that ii 
man the colour of Ihe skin has been modified through sexni 
seleclion is scanty; for in most raees tJie scxoa do out difit 
in tliiE lespeet, and only slightly, as we have seeu, in ath 
We know, however, from the many facts already ^v«i t 
the colour of the skin is rejrarded by (he meu of all ra 
ns a highly important element in their beamy; so that i 
)H B character which would be likely I" have been modified 
through selection, as haa occurred in innumerable iiistancM 
with the lower animals. It seems nt first sight a monalrotu 
supposition that the jet-blackness of the negro shduld hata 
been gained through sexual selection; but this view ie snp- 
ported by various analogies, and we know that nefjroes ad- 
mire their own colour. With mammals, when the sexes 
differ in colour, the male is often black or much dorkor' 
than the female; and it depends merely on the form nf in- 
heritance whether this or any other tint is transmitted tn 
both Bexes or to one alone. The resemblance tn a ncgTO 
in miniature of Pifheda salanas with his jet black ekin, 
white rolling eyeballs, and hair parted ou the top of tht 
head, is almost ludicrous. 

The colour of the face differs much more widely in t.. 
various kinds of monkeys than it does in the races of man; 
and we have some reason to believe that the red. bine, 
orange, almost white and black tints of their skin, even 
when common to both sexes, as well as the bright colours 
of their fur, and the ornamental tufis about the bead, have 
all been acquired through sexual selection. As the ord«r 
of development during growth, generally indiciUes the order 
in which the characters of a species have been developed 
and modified during previous gcuetations; and as the newly- 
bora infants of the various races of man do not differ nearly 
as much in colour as do the adults, although their liodics 
are BH completely destitute of hair, we have some slight evi- 
dence that the tints of the different races were acquirwl at ft 
period subsequent to the removal of the hair, which must 
have occurred at a very early period in the history of mail. 

Sumnuir!/. — We may conclude that the greater size, 
atrenglh, courage, pugnacity, and energy of man, in com- 
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parisoQ with woidhd, were acquired during primeval times, 
uud liave eubsequentiy been augmented, chidly through 
the eonteets of rival males for the posst'ssinn of the females. 
The grealer intellectual vigour and power of invention in 
man is probably due to natural selection, L-omliined with 
the inherited effects of habit, for the most able men will 
have succeeded beat in defending and providing for them- 
eelves and for their wives and offspring. As far as the ex- 
treme intricacy of the subject permits lis to judge, it ap- 
pears that our male ape-like progenitors acquiri'd their 
beards as an ornament to charm or excite the opposite sex, 
and transmitted them only to their male offspring. The 
females apparently first had their, bodies denuded of hair, 
alao as a sexual ornament; but they transmitted this char- 
acter almost equally to both sexes. It is not improbable that 
the females were roodified in other respects for the same 
purpose and by the same means; so that women have ac- 
quired sweeter voices and become more beautiful than men. 

It deserves attention that with mankind the conditions 
were in many respects much more favourable for sexual 
selection, during a very early period, when man had only 
just attained to the rank of manhood, than during later 
times, i'or he would then, as we may safely conclirde, have 
been guided more by his instinctive passions, and less by 
foresight or reason. He would have jealously guarded his 
wife or wives. He would not have practised infanticide; 
nor valued his wives merely as useful slaves; nor have been 
betrothed to them during infancy. Hence we may infer 
that the races of men were differentiated, as far as sexual 
selection is concerned, in chief part at a very remote epoch; 
and this conclusion throws light on the remarkable fact 
that at the most ancient period, of which we have as yet 
any record, the races of man had already come to differ nearly 
or quite as much as they do at the present day. 

The views here advanced, on the part which sexual se- 
lection has played in the historv' of man, want scientific 
precision, lie who docs not admit this agency in tlie case 
of the tower animals, will disregard all that 1 have written 
in tile later chapters on man. We cannot positively say 
tbttt this character, but not that, has been thus modified; 
it has, however, Ijeen shewn that the races of man differ from 
each other and from their nearest allies, in certain charac- 
ters which are of no service to them in their daily habits of 
life, and which it is e.ilrcmely [irolialilc would have been 
modified through sexual selection. We have aeen tliat with 
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3io lowest BAvagt'B llio people of eacli lril>e admire til 
vn characlcrUtic qualities,— the shape of the bead t 
nee, tlie squareness of lliu cliL'ek -bonus, the pininiavtKv 
cpressiun of Ihc nose, the colour of the skrn, the Icnglii 
thi! hair on the head, the absence of liair on tliL- face and 
body, or the presente of a great beard, ant! so forth. Hi-Jirt 
these and other sudi points could hardly fail to be plowlr 
" ind gruiluallj exaggerated, from the more powerful aiA 
en in each tribe, who would succeed in rwiring IIm 
irgest number of offspring, having selectwl during nianr 
[eiierations for their wives the most strongly chamoteritied 
\ad therefore most attractive women. For niy own part I 
ionclude that of all the causes which have led to the di(Tc^ 
mces in external appearance between the races of man, hihI 
J a certain extent between man and the lower aniiual*, 
iximl selection has been the most efficient. 



CHAPTER XXI, 

QEMERAL BTTUHABT ASD CUNCLU8I0K, 

rjfuD ooncluiiion thaL man i« deKCDiided fkiiu Boini> Inwer fonn— Hannarofd^- 
Telopinenc— (ieneslotry of man— inlelleuloiil uitl moi*l fl»«ii1tiM~S(inil 

6oI«tiou — Concluding rainnrka. 

A BRIEF summary will be sufficient to recall to tin 
reader's mind the more salient points in this work, llaoy 
of the views which have been advanced are highly specu- 
lative, and some no doubt will prove erroneoua; but I havR 
in every case given the reasons which have led me to < 
view rather than to another. It seemed worth while 
try how far the principle of evolution would throw light 
on some of the more complex problems in the natural history 
of man. False facts are highly injurious to the progreaa of 
science, for they often endure long; but false views, if sup- 
ported by some evidence, do liltle harm, for every one takes 
i~ a salutary pleasure in proving their falHenesa: and when this 

IB done, one j>ath towards error is closed and the road to 
tnith is often at the same time opened. 
' The main conclusion here arrived at, and now hrld 
by many naturalists who are well competent to form a Bound 
Judgment, is that man is descended from some lesa highly 
brganised form. The grounds upon which this conclusion 
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rests will never be Bhaken, for the close similarity between 
man ftnd the lower QDimals in embryonic development, as 
well aa In innumerable points of structure and constitution, 
both o( lii;;h and of the most trifling importance, — the rudi- 
ments which he retains, and the abnormal reversions to 
which he is occasionally liable, — are facts which cannot be 
disputed. Tliey have long been known, but until recently 
they told us nothint; with respect to the oriein of man. Now 
when viewed by the light ot our knowledge of the whole 
organic world, their meaning is unmistakable. The great 
principle of .-volution stands up clear and firm, when these 
groups or facts are considered iu connection with others, 
such as the mutual affinities of the membtTs ot the same 
group, their geographical distribution in past and present 
times, and their geological succession. It is incredible that 
all these facts should speak falsely. He who is not content 
to look, like a savage, at the phenomena of nature as dis- 
connected, cannot any longer believe that man is the work 
of a separate act of creation. He ivill bo forced tu admit 
that the close resemblance of the embryo of man to that, 
for instance, of a dog— the construction of bis skull, limbs 
And whole frame on. the same plan with that of other mam- 
mals, independently of the uses to which the parts may be 
put — the occasional re-appearance of various structures, for 
instance of several muscles, which man does not normally 
possess, but which are common to the Quadrumana — and a 
crowd of analogous facta — all point in the plainest manner 
to the conclusion that man is the co-descendant with other 
mammals of a common progenitor. 

We have seen that man incessantly presents individual 
differences in all parts of his body and in his mental facul- 
ties. These differences or variations seem to be induced by 
t)ie same general causes, and to obey the same laws as with 
th>e lower animals. In both cases similar laws of inheritance 
pi«vail. Man tends to increase at a greater rate than his 
means of subsistence; consequently he is occasionally sub- 
jected to a severe striigglc for existence, and natural selec- 
tion will have elTected whatever ties within its scope. A 
Buccesaion of strougly-mnrked variations of a similar nature 
18 by no means requisite: slight (luctuating differences in 
the individual suffice for the work of natural selection; not 
that we have any reason to suppose that in the same species, 
all parts of the organisation tend to vary to the same de- 

f;ree. We may feel assured that the inherited effects of the 
ong-continued use or disuse ot parts will have done mucli 
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I the same diroction with nnturo) selection. MmlifieatKai* 
iiierly of iiniKJitnncc, thiiii|L,'li nn lunptT of any spviil 
, art' loiig-inliontefl. Wlioii onu part ia iiKidUIfd, eilba 
irts I'hango through the jiriniiiile "f uorrx-hititm. of which 
B have iiistaiiecii in inftny curiouB oiist'!- of cnrrolatt-d moii- 
roeitie^. Soiiit^ttiing may he attrtltutHJ to (he ilirrct and 
iSaitc action of Ihc surroumting cuiiilitions of Yxfo. snch u 
BuadanI food, heat or moisture; and lastly, triuity choref- 
fe of eliyht jihysictlogical imjiortaiice, srirnp indeed of wn- 
nerahle importance, liave been gained through gcxudl m- 

No doubt man, aa well as every other aniiiinl, pnsenta 
Btructures, which Boem to our limited knowledge, not t» 
be now of any service to him, nor to have been so funnerly, 
either for the gi-neral condiliona of life, or in the relstioiui 
of one sex to the other. Such structures cannot hi! aocounted 
for by any form of selection, or by the inherited effects o' 
the use and disuse of jjarta. We know, however, that many 
strange and slrongly-marked peculiarities of structure oc- 
casionally appear in our domesticated productions, and if 
their unknowu causes were to act more uuifonnly, tlwy 
would probably become common to all the individuals of 
tlie species. We may hope liereafter to understand Bome- 
thing about the causes of such occasional niodiflcmtioi)^ 
especially through the study of monstrosities: hence tlut 
laijuurs of experimentalists, such as those of M. Camilhi 
Dareste, are full of promise for the future. In general we 
can only say that the cause of each slight variation ond of 
eadi monstrosity lies much more in the conetitution of tllU 
organism, than in the nature of the surrounding conditions; 
though new and changed conditions cerlniniy play an im- 
portant part in exciting organic changes of ninny kinds. 

Through the means just specified, aided perhaps by 
others as yet undiscovered, man has been raised to his pres- 
ent slate. But since he attained to the rank of manhood, 
he has diverged into distinct races, or as they may be mora 
fitly called, sub-species. Some of these, such as the Negri) 
and European, arc bo distinct that, if specimens had been 
brought to a naturalist without any further infonnation, 
they would undoubtedly have been considered by him as 
good and true species. Nevertheless all the races agree in 
80 many unimportant details of stnicturcj and in so many 
mental peculiarities, that these can be accounted for only 
' ! inheritance from a common progenitor: anfl a progenitor 
lus cliaracterised would probably deserve to rank as man. 
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It must not be supposed that the divergence of eacli 
race from the other r«ees, and of all from a common stock, 
can be traced luick to any one pair of progenitors. On the 
contrary, at every stage ui the process of uioditicntion, all 
the individuals which were in any way better fitted for their 
conditions of life, though in different degrees, would have 
Burvived in greater numbers than the less well-fitted. The 

■ess would have been like that followed by man, when 
lie Hops not intentionally select particular individuals, but 
breeds from all the superior individuals, and neglects the 
inferior, lie thus slowly but surely modifies hia stock, and 
■nnconsciously forms a new strain. So with respect to modi- 
fications acquired independently of selection, and due to 
variations arising from the nature of the organism and the 
action of the surrounding conditions, or from changed habits 
of life, no single pair will have been modified much more 
than the other pairs inhabiting the same country, for all will 
have been continually blended through free intercrossing. 

By considering the embryologieal structure of man, — 
tlie homologies which he presents with the lower animals, — 
the rudiments which he retains, — and the reversions to 
which he is liable, we can partly recall in imagination the 
former condition of our early progenitors; and can approxi- 
mately place them in their proper place in the zoological 
eeries. We thus learn that man is descended from a hairy, 
tailed quadruped, probably arboreal in its habits, and an 
inhabitant of the Old World. This creature, if its whole 
structure had been examined by a naturalist, would have 
been classed amongst the Quadrumnna, as surely aa the slill 
more ancient progenitor of the Old and Now World mon- 
keys. The Quadruniana and all tiie higher mammals are 
probably derived from an ancient marsupial animal, and 
this through a long line of diversified forms, from some' 
amphibian-like creature, and this again from some fish-like 
inimal, In the dim obscurity of the past we can see that 
the early progenitor of all the Verlebrata must have been 
Ml aquatic animal, provided with branchin?, with the two 
Bexes united in the same individual, and with the most 
mportant organs of the body (such as the brain and heart) 
imperfeetly or not at all developed. This animal seems to 
have been more like the larva- of the existing marine Aa- 
tidians than any otiier known form. 

. The high sturtlard of our intL-llectiinl powers and monl 
Sisposition is the greatest difficulty which present* if**** 
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> hftve been driven to Ihis concliwion on tl 
of num. But every one wlio iidmits lliv iiriiicipli: of 
tiim. must sue that the ini'tilal fiowiTM of the higher at 
wliich lire Ihe same in hind uitli tliui^e of niati, tliougb w 
diirorent in degree, are cn|mljk' of udvuiicomciit, Thiu ibe 
iuten-al Iwlween (he mental powers of one of llie higber 
apes and of a fish, or Iwjtwivn llmsf of an ant and scsle- 

■ct, iij iramense; yet their development does lujt uffar 
special diffieuity; for iiith our doiiieslicaled animal*. 

mental faculties are certainly vnriublo, aud the Taris- 
iDB are inherited. No one doubts that they are »f Ihe 
nimost importance to animals in a stale of nature. There- 
fore the conditions are favourable for their devclopiueut 
through natural selection. The same conclusion may bf 
extended to man; the intellect must have lieen all-important 
to him, even at a very remote peritid, as enabling iiim to 
invent and nse language, to make weapons, too\a, tiape, 
&c., whereby with the aid of his social habits, lie long ago 
became the moat dominant of all living creatures. 

A great stride in the development of the intellect will 
have followed, as soon as the half-art and half-instinct of 
language eame into u»e; fur the eontinued use of language 
will have reacted on the bnlin and produced an inbcriiod 
elfect; and this again will have reacted on the improiemcnt 
of language. As Mr. Chauncey Wright ' has well remarked, 
the largeness of the brain in man relatively tn his lioily, 
compared with the lower Bnimals, may be attributed in 
chief part to the early use of some simple form of language, 
— that wonderful engine which affixes signs to all sorts of 
objects and (|ualities, and ciccites traine of thought which 
would never arise from the mere impression of the Benscs. 
or if they did arise could not be followed out. The liigher 
intellectual powers of man, such as those of ratioeinaUoDi 
abstraction, self -consciousness, &c., proliably follow Enun 
the continued improvement and exercise of the other tnentsl 
faculties. 

The development of the moral qualities is a mure inler- 
esting problem. The foundation lies in the social inatinctS, 
including under this term the family ties. These iustincta 
are highly complex, and in the case of the lower uiimaU 
give special tendencies towards certain definite actions; but 
the more important elements are love, and the distinct emoi 
tion of sympathy. Animals endowed with tho social. 
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stincts take pleasure 'n one another'a rampany. warn one 
another of JangCT, ilc^'cml aucl aid one anothiT in many 
ways. These instinctB qo not extend to all the individuals 
of ttie species, Imt only .'o those of the same community. 
As they are highly heneflclii to the species, they have in 
all prohahility heen acrjuired ihroiigh natural eeleetion. 

A moral being is ono who is capable of retleeting on his 
past actions and their motives — of approving of some and 
disapproving of others; and the fact that man is the one 
being who certainly desen-es this designation, is the great- 
est of all distinctions between him iinrt the lower animals. 
But in the fourth chapter I have endeavoured to shew that 
the moral sense follows, firstly, from the enduring and ever- 
present nature of the social instincts; secondly, from man's 
appreciation of the approbation and disapprobation of his 
fellows; and thirdly, from the high activity of his mental 
faculties, with past impressions extremely vivid; and in 
these latter respects he differs from the lower animals. 
Owing to this condition of mind, man cannot avoid looking 
both backwards and forwards, and comparing past impres- 
sions. Hence after some temporary desire or passion haa 
mastered his social instincts, he retlccts and compares Uie 
now weakened impression of such past impulses with the 
ever-present social instincls; and he then feels that sense 
of dissatisfaction which all unsatisfied instincts leave be- 
hind them, he therefore resolves to act differently for the 
future, — and this is conscience. Any instinct, permanently 
Btronger or more enduring than another, gives rise to a feel- 
ing which we express by saying that it ought to tie obeyed. 
A pointer dog, if able to reflect on his past conduct, would 
say to himself, I ought (as indeed we say of him) to have 
pointed at that hare and not have yielded to the passing 
temptation of hunting it. 

Social animals are impelled partly by a wish to aid the 
members of their community in a general manner, but more 
commonly to perform certain detinite actions. Man is im- 
pelled by the same general wish to aid his fellows; but has 
few or no special instincts. He differs also from the lower 
animals in the power of expressing his desires by words, 
which thus become a gnide to the aid required and be- 
atowetl. The motive to give aid is likewise much modified 
JD man: it no longer consists solely of a blind instinctive 
impulse, but is much influenced by the praise or blame of 
his fellows. The appreciation and the bestowal of praii 
and blame both rest on sraipathy; and this emotion, m i 
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have soon, is ono of the most inipotant elements of the 
social instincts. Sympathy, th(>u*:h gained as an instinct, 
is also much strengthened hy exerc'je or habit. As all men 
di»sire their own happiness, prais* or blame is bestowed on 
actions and motives, according; as they lead to this end; 
and as happiness is an esser.iial ])arl of the general good, 
the great cst-iiappiness principle indirectly serves as a nearly 
safe standard of rij?ht and wrong. As the reasoning powers 
advance and experience is gained, the remoter effects of 
certain lines of conduct on the character of the individual, 
and on the general good, are perceived; and then the self- 
regarding virtues come within the scope of public opinion, 
and receive ])raise, and their opposites blame. But with the 
less civilised nations reason often errs, and manv bad cus- 
toms and base su])erstitions come within the same scope, 
and are then esteemed as high virtues, and their breach as 
heavv crimes. 

ft 

The moral faculties are generally and justly esteemed 
as of higher value than the intellectual powers. But we 
should l)ear in mind that the activity of the mind in vividly 
ri'calling past impressions is (me of the fundamental though 
se(M»!i(hiry Imscs of eonseirnee. This affords the strongest 
argunuMit for educnting and stimulating in all possible ways 
the intellectual faculties of every human being. No doubt 
a man with a t(a'pi(l mind, if his social affections and sym- 
pathies are well dcvelo])cd, will he led to good actions, and 
niav have a fairlv sensitive conscience. But whatever ren- 
dcrs the imagination nu^re vivid and strengthens the habit 
of recalling and com])ariiig ]mst impressions, will make the 
conscience more sensitive, and may even somewhat compen- 
sate for weak social affections and sympathies. 

The moral nature of man has reached its present stand- 
ard, partly through the advancement of his reasoning pow- 
ers and conse(|uently of a just public o])inion, but especially 
from his sym])athies having been rendered more tender and 
widely dill'used thr()ngh the effects of habit, example, in- 
struction, and reflect i(m. It is not improbable that after 
long ])ractice virtuous tendencies may be inherited. AVith 
the mf)re civil ise(l races, the conviction of the existence of 
an all-seeing Deity has had a potent influence on the advance 
of morality, ritimately man does not accept the praise 
or l»lame of his fellows as his sole guide, though few escape 
this influence, but his habitual convictions, controlled bv 
reason, afford him the safest rule. His conscience then 
becomes the supreme judge and monitor. Nevertheless the 
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first foundation or origin of th€ moral eenso Hea in the 
social instincts, including sympathy; and these instincts 
no doubt wore primarily gained, aa in the case of the lower 
animals, through natural selection. 

Tho belief in God has often Ijeen advanced aa not only 
the greatest, but the most complete of all the distinctions 
between man and the lower animals, It is however impos- 
sible, as we have seen, to maintain that this belief is innate 
or instinctive in man. On the other hand a belief in all- 
pervading spiritual agencies seems to be univereal; and ap- 
parently follows from a considerable advance in man's rea- 
son, and from a still greater advance in his faculties of 
imagination, curiosity and wonder. I am aware that the 
assumed instinctive belief in God has been used by many 
persons as an argument for His existence. But this is a 
rash argument, as we should tlnas be compelled to believe 
in the existence of many cruel and malignant spirits, only 
& little more powerful than man; for the belief in them is 
far more general than in a beneficent Deity. The idea of a 
univereal and beneficent Creator does not seem to arise in 
the mind of man, until he has been elevated by long-contin- 
ued culture. 

He who believes in the advancement of man from some 
low organised form, will naturally ask how does this bear 
on the belief in the immortality of the soul. The barbar- 
ona races of man, na Sir J. LulJixick has shewn, poseess no 
clear belief of this kind; but arguments derived from the 
primeval beliefs of savag«a are, as we have just seen, of little 
or no avail. Few persons feel any anxiety from the impos- 
sibility of determining at what precise period in the develop- 
ment of the individual, from the first trace of a minute 
germinal vesicle, man becomes an immortal being; end there 
is no greater cause for anxiety because the period cannot 
possibly be determined in the gradually ascending organic 
ficale.' 

I am aware that the conclusions arrived at in this work 
will be denounced by some as highly irreligious; but he 
who denounces them is bound to shew why it is more irre- 
ligious to explain the origin of man as a distinct species 
by descent from some lower form, through the laws of varia- 
tion and natural selection, than to explain the birth of the 
lAdividual through the laws of ordinarj- reproduction. The 
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r1ii lioth of (he )>|>ecic» nn<l of the individual ara cfitialk 
(if Uuit jfranJ sequence of evools. wliicti 4iur uiind^ 
B to nctej>l 8(5 the result "f tiliiiil t-hiincT. The nniicr- 
ntlitif^ n-vults at eiich a coiicluBion, whether ur nut we 
> nhle to hdii've thai i-very slight VBrintion of slructwrt;. 
t union of each ptur in marriage,— the di.t<teminatiaD 
?h seed, — and other eueh events, have all Ixtn ordained 
y some special purpose. 

Sexual selection has heen treated at great length in thia 
; for, as I have attempted to shew, it has played an 
important part in the history of the organic world. I ua 
aware that much remains douhtful, but I havi* endeavHurwl 
to give a fair view of the whole case. In the lower division^ 
of the animal kingdom, eoxual selection seems to have d'ltii! 
nothing: sueh animals are often affixed for life to the eam<i 
spot, or have the sexes combined in the same individual, or 
what is still more important, their perceptive and Jnielloc- 
tual faculties are not sufficiently advanced to allow of thp 
feelings of love and jealousy, nr of the exertion of choitv. 
AVhen, however, we come to the Arthropoda and Vertebreta. 
even to the lowest classes in these two great Sub-Kingiloms, 
sexual selection has effected much. 

in the several great classes of the animal kingdom. — 
in mammals, birds, reptiles, fishes, insects, and even crus- 
taceans, — the differences between flie sexes follow nearly 
the same rules. The males are almost always the wooers; 
and they alone are armed with special weapons for fighting 
with their rivals. They are generally stronger and larger 
than the females, and are endowed with the requisite quali- 
ties of courage and pugnacity. They are provided, either 
exclusively or in a much higher degree than the females. 
with organs for vocal or instmmental music, and with 
odoriferous glands. They are ornamented with infinitely 
diversified appendages, and with the most brilliant or con- 
spicuous colours, often arranged in elegant patterns, whilst 
the females are unadorned. When the sexes differ in more 
important structures, it is the male which is pnivided with 
special sense-organs for discovering the female, with loco- 
motive organs for reaching her, and often with prehensile 
organs for holding her. These variinis slnicturei for charm- 
ing or securing the female are often developed in the male 
during only part of the year, namely the breeding-season. 
"*"iey have in many cases been more or less Iranefcrrwl to 
e females; and in the latter cose t.>iey often apjiear in her 
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as mere rudimeDtB, They are lost or never gained by the 
males after emasculation. Generally Ihey are not devel- 
oped in the male dnring early ytiutli, but ajipear a short 
time liefore the age for reproduction. Hence in most cases 
the young of both sexes reseniWc eiieh other; and the femalo 
somewhat resembles her young offspring throughout life. 
In almost every grent class a few anomalous cases occur, 
where there has been an almost complete transposilion of 
the characters projKir to thu two sctes; the females assum- 
ing characters which properly belong to the males. This 
surprising uniformity in the laws regulating the dilTercnccs 
betweeu the sexes in so many anJ such widely separated 
classes, is intelligible if we admit the action of one common 
cause, namely sexual selection. 

Sexual selection depends ou the success of certain indi- 
viduals over others of the same sex, in relation to the propa- 
gation of the species; whilst natural selection dependt; on 
the success of both sexes, at all ages, in relation to the gen- 
eral conditions of life. The sexual struggle is of two kinds; 
in the one it is between the individuals of the same sex, 
generally the males, in order to drive away or kill their 
rivals, tlie females remaining passive; whilst in the other, 
the struggle is likewise between the individuals of the same 
sex, in order to excite or charm those of the opposite sex, 
generally the females, which no longer remain ppssive. but 
select the more agreeable partners. This latter kind of 
selection is closely analogous to that which man uninten- 
tionally, yet effectually, brings to bear ou his domesticated 
productions, when he preserves during a long period the 
most pleasing or useful individuals, without any wish to 
modify the breed. 

The laws of inberilance determine whether characters 
gained through sexual selection by either sex shall be trans- 
mitted to the same sex, or to both; as well as the age at 
which they shall be developed. It appears that variations 
arising late in life are commoDty transmitted to one and the 
same sex. Variability is the necessary basis for the action nC 
selection, and is wholly independent of it. It follows from 
this, that variations of the same general nature have often 
been taken advantage of and accumulated through si'xual 
selection in relation to the propagation of the s|K'cicB, as 
well as through natural selection in relation to the general 
purposes of life. Hence secondary sexual cbaniciers. when 
equally transmitted to both sexes can be distinguished from 
ordinary specilic characters only by tlie light of analogy. 
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The modifications acquired through sexual selection are 
often so strongly pronounced that the two sexes have fre- 
quently been ranked as distinct species, or even as distinct 
genera. Such strongly-marked differences must be in some 
manner highly important; and we know that they have been 
ac(iuired in some instances at the cost not only of incon- 
venience, but of exposure to actual danger. 

The belief in the power of sexual selection rests chiefly 
on the following considerations. Certain characters are 
confined to one sex; and this alone renders it probable that 
in most cases they are connected with the act of reproduc- 
tion. In innumerable instances these characters are fully 
develo])ed only at maturity, and often during only a part 
of the year, which is always the breeding-season. The males 
(passing over a few exceptional cases) are the more active 
in courtsliip: they are the better armed, and are rendered the 
more attractive in various ways. It is to be especially ob- 
served that the males display their attractions with elaborate 
care in the presence of tlie females; and that they rarely 
or never display tliem excepting during the season of love. 
It is incredible that all this should be purposeless. Lastly 
we have distinct evidence with some quadrupeds and birds, 
that the individuals of one sex are capable of feeling a 
strong antipathy or preference for certain individuals of 
the other sex. 

Bearing in mind these facts, and the marked results of 
man's unconscious selection, when applied to domesticated 
animals and cultivated plants, it seems to me almost cer- 
tain that if the individuals of one sex were during a long 
series of generations to prefer pairing with certain indi- 
viduals of the other sex, characterised in some peculiar 
manner, the oirs})ring would slowly but surely become modi- 
fied in this same manner. 1 have not attempted to conceal 
that, excepting when the males are more numerous than 
the females, or when polygamy prevails, it is doubtful how 
the more attractive males succeed in leaving a larger number 
of offspring to inherit their superiority in ornaments or 
other charms than the less attractive males; but I have 
shewn that this would ])rol)al)ly follow from the females, — 
(^specially the more vigorous ones, which would be the first 
to Ijreed, — preferring not only the more attractive but at 
the same time the more vigorous and victorious males. 

Although we have some positive evidence that birds ap- 
])reeiate bright and beautiful objects, as with the bower- 
birds of Australia, and although they certainly appreciate 




CB4P. XXI. GENERAL SUMMARY. 



the power of song, yet I fully admit that it is astonishing 
that the females of many birds and eonie mumranls aiiould 
be endowed with sufficient taste to appreciate ornaments, 
which we have reason to attribute to slxuhI seleelion; iiiid 
this is even more aslunishiug in the case of reptiles, hsh, 
and iusecls. lint we really know littte about the minds of 
the lower animals. It eaunot be supposed, for instance, that 
male birds of paradise or peacocks sliould take such pains 
in erecting, spreading, and vibrating their beautiful plumes 
before the females for no purpose. We should rememlior 
the fact given on e.xceUent authority in a former chapter, 
that several pealiens, when debarred from an admired male, 
remained widows during a whole eeuson rather than pair 
with another bird. 

Nevertheless I know of no fact in natural history more 
wonderful than that of the female Argus pheasant should 
appreciate the exiiuisite shading of the ball-and-socket orna- 
ments and the elegant patterns on the wing-feathers of the 
male. Ue who thinks that the male was created as he now 
exists must admit that the great plumes, which prevent 
the wings from being used for flight, and whieh are dis- 
played during courtship and at no other time in a manner 
quite jieeuliar to this one sjiecies, were given to him us an 
ornament. If so, he must likewise admit that the female 
was created and endowed with the capacity of appreciating 
such ornaments. I differ only in the conviction that the 
male Argus pheasant acquired his beauty gradually, through 
tlic preference of the females during many generations for 
the more highly ornamented males; the ffsthctie capacity of 
the females having been advanced through exercise or habit, 
just as our ovn taste is gradually improved. In the male 
through the fortunate chance of a few feathers being left 
unchanged, we can distinctly trace how simple spots with 
a little fulvous shading on one side may have been devel- 
opetl by small stejw into the wonderful ball-and-sot^ket orna- 
ments; and it is probable tliat they were actually thus de- 
veloped. 

Everyone who admits the principle of evolution, and 
yet feels great difficulty in admitting that female niummuls. 
birds, reptiles, and fish, could have acquired the high taste 
implied by the Iwauly of tbe males, and which generally 
coincides with our own standard, should reflect that Iho 
nerve-cells of the brain in the highest as well as in the 
lowest memlwrs of the Vertehmtt Beri<*, are derived froin^ 
thoee of the common progenitor of this great Kiogdoio 
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expression was wild, startled, and distmstfnl. They pos- 
sessed hardly any arts, and like wild animals lived on what 
they could catch; they had no government, and were merci- 
less to every one not of their own small tribe. He who has 
seen a savage in his native land will not feel much shame, 
if forced to acknowledge that the blood of some more humble 
creature flows in his veins. For my own part I would as 
soon be descended from that heroic little monkey, who 
braved his dreaded enemy in order to save the life of his 
keei)er, or from that old baboon, who descending from the 
mountains, carried away in triumph his young comrade 
from a crowd of astonished dogs — as from a savage who de- 
lights to torture his enemies, offers up bloody sacrifices, 
practises infanticide without remorse, treats his wives like 
slaves, knows no decency, and is haunted by the grossest 
superstitions, 

Man may be excused for feeling some pride at having 
risen, tiiough not through his own exertions, to the very 
summit of the organic scale; and the fact of his having 
thus risen, instead of having been aboriginally placed there, 
may give liini hope for a still higher destiny in the distant 
future. But we are not here concerned with hopes or fears, 
only with the truth as far as our reason permits us to dis- 
cover it; and 1 have given tlie evidence to the best of my 
ability. We must, however, acknowledge, as it seems to me, 
that man with all his noble qualities, with sympathy which 
feels for the most debased, with benevolence which extends 
not only to other men hut to the humblest living creature, 
with his t;t)d-like intellect which has penetrated into the 
movements and constitution of the solar system — with all 
these exalted powers — ^lan still bears in his bodily frame 
the indelible stamp of his lowly origin. 
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SEXUAL SELECTION IN RELATION TO MONKEYS. 

(Rejrrinltd from NiTi-RE, November g, 1876, page IS.) 



In the discuKsion on Sesnial Solection in my ' Descent 
irf Man,' no case interested and perplexed me bo much as 
the brightly- coloured hindea ends and adjoining parts of 
certain monkeys. Aa these parts are more brightly coloured 
in one sex than the other, and as they become more brilliant 
during the seEBon of love, I concluded that the colours had 
been gained bs a sexual attraction. I was well aware that 
I thus laid myself open to ridicule; though in fact it is not 
more surprising that a monkey fihoiild display hia bright- 
led hinder end than that a peacock should display hia mag- 
nificent tail. I had. however, at that time no evidence of 
keys exhibiting this part of their bodies during their 
courtship; and such display in the case of birds affords 
the beet evidence that the ornaments of the males are of 
Bervicc to them by attracting or exciting the females. I 
have lately read an article by Joh. von Fischer, of Oolha, 
published in ' Der Zoologisclie Garten,' April 1876, on the 
expression of monkeys under various emotions, which is 
well worthy of study by any one interested in the subject, 
and which shows that the author is a careful and acute 
observer. In this article there is an account of the ))e- 
bavionr of a young male mandrill when ho first beheld him- 
self in a looking-glass, and it is added, that after a time he 
turned round and presented his red hinder end to the glass. 
Accordingly I wrote to Ilerr J. von fischcr to ask what 
ibc supposed was the meaning of this strange action, and he 
\as sent me tivo long letters full of new and curious de- 
tails, which will. I hope, bo hereafter published. He says 
Ihat he was himself at first perplexed by the above action, 
and was thus led carefully to obBc^^-e several individuals 
■of various other speciea of monkeys, which he has long 
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kc])t in his house. He finds that not only the mandrill 
{Cynocephahis mormon) but the drill (C. leucophcBus) and 
three other kinds of baboons (C hamadryad, sphinx, and 
habouiu), also Cffnopithccus niger, and Macacus rhesvs and 
nemesiriuus, turn this part of their bodies, which in all these 
sj)eeies is more or less brightly coloured, to him when they 
are pleased, and to other persons as a sort of greeting. He 
took ])ains to cure a Macacus rhesus, which he had kept for 
five years, of this indecorous habit, and at last succeeded. 
These monkeys are particularly apt to act in this manner, 
grinning at the same time, when first introduced to a new 
monkey, but often also to their old monkey friends; and 
after this mutual display they begin to play together. The 
young mandrill ceased spontaneously after a time to act 
in this manner towards his master. Yon Fischer, but con- 
tinued to do so towards persons who were strangers and to 
new monkt^s. A young Cynopithectis niger never acted, 
excepting on one occasion, in this way towards his master, 
but frec^uently towards strangers, and continues to do so 
up to the present time. From these facts Von Fischer con- 
cludes that the monkeys which behaved in this manner 
before a looking-glass (viz. the mandrill, drill, Cynopithecus 
niger, Macarus rhesus and nemesirinus) acted as if their 
reflection were a new acquaintance. The mandrill and drill, 
which have tlieir hinder ends especially ornamented, display 
it even wliilst <]uite young, more frequently and more osten- 
tatiouslv than (h) the other kinds. Next in order comes 
Cgnncephalus htnuadnjas, whilst the other species act in 
this manner .<el(h)mer. The individuals, however, of the 
same species vary in this respect, and some which were very 
shy n(?V(»r displayed their hinder ends. It deserves especial 
attention that A'on iMscher has never seen any species pur- 
posely exliihit tlie hinder part of its body, if not at all 
coloured. Tiiis remark ap})lies to many individuals of 
M near us cj/ftonnflgus and Cercncebus I'adiaius (which is close- 
ly allied to M. rhesus), to three species of Cercopithecus 
and stjveral American monkeys. The habit of turning the 
hinder ends as a greeting to an old friend or new acquaint- 
ance, which seems to us so odd, is not reallv more so than 
the habits of many savages, for instance that of niblnng 
tlieir lu'llies witli their hands, or rubbing noses together. 
The habit with tlie mandrill and drill seems to be instinctive 
or inherited, as it was followed by very young animals; but 
it is modified or guided, like so many other instincLs, by 
observation, for Yon Fischer ' says that they take pains to 
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tnaku their display fully; and if made before two observers, 
they turn to him who seems to pay the luoet attention. 

With respect to the origin of the habit, Von Fischer 
remarks that his monkeys like to have their naked hinder 
ends patted or stroked, and that tliey then Riiint with pleas- 
uri'. They often also turn this part of their hodies to other 
monkeys to have bits of dirt picked off, and so no duubt 
it would lie with respect to thoma. Hut the liabit with 
adult animals is connected to a certain extent with sexual 
fei'iings, for Von Fischer watched through a {;lass door a 
female Cytiapilktcus niiitr. and she during several days, 
*• uindri'litc nnd dem Mannchen mit gurjjelndeu Tonen die 
stark geriJthete Sitzflilcbe zeigle, was ifh friihcr nie an 
diesem Thior liemerkt hatto. Beim Anblick dieses (Jegen- 
standes erregte sich das Mannchen aichtlich, denn es 
Jrolterte heftig an den Stahen, elienfalls giirgelnde Laute 
auaatoBsend." As all the monkevs which have the hinder 
^larts of their bodies more or less brightly coloured live, ac- 
cording to Von Fischer, in open rocky places, he thinks 
that these colours serve to render one sex conspicuous at a 
distance to the other; hut, aa monkeys are such gregarious 
Dnimals, I should have thought that there was no need for 
ihe sexes to recognise each other at a distance. It seems 
to me more probable that the bright colours, whether on 
tlie face or hinder end, or, as in the mandrill, on both, 
iBerve as a sesunl ornament and attraction. Anyhow, as we 
now know that monkeys have the habit of turning their 
hinder ends towards otJier monkeys, it ceases to be at all 
surprising that it should have been this part of their bodies 
which has been more or less dccoraled. The fact tliat it is 
only the monkeys thus characterised which, as far as at 
present known, act in this manner as a greeting towards 
other monkeys renders it donbtful whether the habit was 
first acquired from some independent cause, and that after- 
■warde the parts in question were coloured as a sexual orna- 
ment; or whether the colnurinfT and the habit of turning 
round were first acquired through variation and sexual 
Belection, and that afterwarils the liahit was retained as 
a sign of pleasure or ns a greeting, through the principle 
of inherited association. This principle apparently comes 
into play on many Occasions: thus it is generally admitted 
that the songs of birds serve mainly as an attraction during 
ihe season of love, and that the Iris, or great congregations 
of the hlack-gronse, are connected with (lieir courtship: but 
the habit of singing has been retained by some birds when 
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ihfj feel Iiappy, fwr instance by the commnn 

the habit of L-oii{n^'gatin^ has heen rcitained hjr tbo b1 

grouse during other sensouB of the year. 

1 beg leave to refer to oiie other point in rolatiao 
eexual selection. It has been objected that this fnrm 
selection, as far as the ornauieTits of the inali.'g are ec 
cerned, implies that all Ihe females within the sanw distri 
must possess and exercise exactly the same tasto. It shou] 
however, be observed, in the first place, that althuugh tl 
rimge of variation of a species may be very Inr^. it is I 
no meana indefinite. I have elsewhere given a good ini^an 
of this fact in thi> pigeuu, of which there are at least 
hundred varieties differing widely in their colours, and 
least a score of varieties of the fowl differing in the sao 
kind of way: but the range of colour in these two sj»ecii 
is extremely distinct. Therefore the females of natttr 
Epeciee cannot have an unlimited scope for their taste. 1 
tlie second place, I presume that no supporter of the pril 
eiple of sexual selection believes that the fotnalcs select pa 
ticular points of beauty in the males; they are merely e» 
cited or attracted in a greater degree by one male than tq 
another, and this seenis often to depend, especially wit 
birds, on brilliant colouring. Even man, excepting |>e^] 
an artist, does not analyse the slight differences in the fo 
tures of the woman whom be may admire, on wlitch hi 
beauty depends. The male mandrill has not only the hindi 
end of his body, but his face gorgeously coloured and 
marked with oblique ridges, a yellow heard, and other cm* 
ments. We may infer from what we see of the variatiol 
of animals under domestication, that the above several 
ments of the mandrill were gradually acquired by one in 
dividnal varying a little in one way, and another individiut 
in another way. The males which were the lianilsomest oi 
the most attractive in any manner to the females woul 
pair oftenest, and would leave rather more offsjiring than 
other males. The offspring of the former, althougli wh 
ously intercrossed, would either inherit the peculiarities fl 
their fathers or transmit an increased tendency to vary ifl 
the same manner. Consequently the whole body of tnala 
inhabiting the same country would tend from the effect 
of constant intercrossing to become modified almost uni 
formly, but sometimes a liltle more in one character fto 
sometimes in another, thnugh at an extremely slow rate; t! 
nltimately being thus rendered more attractive to the f< 
males. The process is like that which I have called UD 
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conscious selection by man, and of which I have given 
Bevcral inetancce. In one country the inhahitaiits value 
a fleet or light dog or horse, and in another country a 
heavier and more powerful one; in neither country ia there 
any selection of individual animals with IJgliter or stronger 
bodies and Hmbe; nevertheless after a considerable lapse 
of time the individuals are found to have been modified 
in the desired manner almost uniformly. thouf;h differently 
in each country. In two absolutely distinct countries in- 
habited by the same species, the individuals of which can 
never during long ages have intermigrated and intercrossed, 
and where, moreover, the variations will probably not have 
l)een identically the same, sexual selection might cause the 
males to differ. Nor does the belief appear to me altogether 
fanciful that two sets of females, surrounded by a very dif- 
ferent environment, would be apt to acquire somewhat dif- 
ferent tastes with respect to form, sound, or colour. How- 
e>'er this may Ite, 1 have given in my 'Descent of Man' 
instances of closely-allied birds inhabiting distinct coun- 
tries, of which the young and the females cannot be dis- 
tinguished, whilst the adult males dilTer considerably, and 
this may be attributed with much probability to the action 
of sexual selection. 
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